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New scheme to fight software piracy raises high hopes/18 
Foreign vendors wonder about Japan’s new era in telecommunications/ 26 








Select the DIP insertion system that 


woke) 


is setting new industry standards for 
performance and long term investment. 


Only Universal’s “Convertible Multi-Module®” 


= Can insert DIPs and sockets with two different spans, 
or 2-lead DIPs with other devices. 


= Operates at the industry's fastest cycle rate of up to 
4,800 an hour depending on insertion pattern and 
magazine location. 


# Is supplied with dual independent operating insertion 
heads, programmable inward & outward cut and clinch, 
and a rotary table. 

= Has board error correction option available for increased 
insertion reliability with out-of-tolerance boards. 

= Can have up to 70 magazines with low part sensing, 
programmable alternate magazines, and optional 
“Auto Stick” to replenish magazines with eight DIP 
stick packages. 

@ Is available with options including high density tooling 
for .050" minimum insertion spacing, and real time 
verification of correct DIP location, orientation and 
function. 


Factory automate later. 


Circle 900 on reader service card 


= Has sensitive edge operator protection, and aesthetic 
noise abatement enclosures. 


= Can be easily converted on your manufacturing floor 
with automatic board handling to become part of 
an integrated Pass-Thru™ system. 


# ls controlled by new software that is more “user friendly” 
and designed to grow with all Pass-Thru || modular 
systems. 

Contact your Universal sales engineer to find out why 

pay-backs of less than six months are common, or send 


for more information on the only DIP insertion system the 
future can't obsolete. 


® 


Subsidiary B DOVER | CORPORATION 


Universal Instruments Corporation 
Box 825, Binghamton, New York 13902 
Tel: 607/775/1747 TWX: 510/252/1990 
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Approach The Speed of Light 
with New 
Extended Distance 
Data Cables from Belden. 


ere is no equal. 


984 Belden 






Set new standards in data 
transmission 

When data speed and distance 
set the limits to superior per- 
formance of your computer 
system, your design requires a 
new cable solution. Belden’s 
new Extended Distance Data 
Cables provide faster data rates 
over longer distances while 
maintaining the integrity of the 
signal. This new series of data 
cables combines Belden’s 
unique Datalene® foam dielec- 
tric or semi-rigid PVC insulation 
with superior shielding technol- 
ogy to achieve higher levels of 
performance than you 







may haves’ : 
thought possible. 


Choose from a wide 
selection of data cables 
in multipair or multi-con- 
ductor configurations. For ¥ 
Capacitance levels as low as 
12.5 pF/ft., specify Datalene 
insulation, available in conduc- 
tor sizes of 24 and 28 AWG. Or 
request semi-rigid PVC insula- 
tion, offered in conductor sizes 
of 22, 24 or 28 AWG. All cables 
are shielded with foil and 65% 
braid for superior shielding 
effectiveness at both low and 
high frequencies. 24 AWG mul- 
tipair cables are also available 
with individual pairs shielded 

in foil, plus an overall foil/braid 
shield for critical high noise 
applications. 


Let Belden assist you with the 
selection of data cables to suit 
your system needs at the onset 


Bit rate vs. distance for individually 
shielded single pair cables. 
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Charts assume 5% peak to peak time jitter as determined by eye pattern 
measurements of pseudorandom NRZ code 
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of your design. This may help 
you avoid the need for costly 
overdesigned cable later on. 


Settling a bit of confusion. 
In general, low capacitance 
contributes to a better computer 
cable. However, at higher bit 
rates, the distance trade-off 
becomes more dependent 
on other cable parame- 
ters such as shielding, imped- 
ance and attenuation. “Low 
Capacitance” can no longer 
define the performance require- 
ments you need. Belden offers 
an examination of performance 
by addressing all parameters of 
data cables as they are affected 
across the bit rate spectrum in 
RS-232 and RS-422 applica- 
tions. When it comes to opti- 
mizing performance, there is 
no equal to Belden. 


Write or call Belden today for 
our Computer Cable and Data 
Transmission brochure to help 
you define your cable perform- 
ance requirements. Belden 
Electronic Wire and Cable, P.O. 
Box 1980, Richmond, IN 47375. 
Phone: 317-983-5200. 
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PREVIEWS 


Computers are changing the nature of the factory 


The old factory floor is no longer what it used to be. The arrival of 
computer-integrated manufacturing is forcing old concepts of management 
and manufacturing to do a flip-flop. The foreman no longer makes all the 
rules. And no longer are engineering, design, testing, parts procurement, tool 
allocation, scheduling, labor use, and shipping controlled by different depart- 
ments, to come together only in the final product. The reason is that 
computer control has merged three concepts: first, it really is electronically 
integrated manufacturing; second, it involves a distribution of hierarchies; 
and third, it collects, controls, processes, and disseminates data. Collect all 
the details in next week’s issue of ElectronicsWeek. 


How to select an IC tester 


Nothing can cause as much heated discussion among staff members of an 
engineering group as whether to test components at incoming inspection. The 
question pits one group of engineers and managers against another because 
neither the criteria for evaluation nor the reasons to test are clear and 
undisputed. And even when all agree that incoming test is necessary, another 
round of discussions is needed to pick the equipment. See next week’s 


ElectronicsWeek for a guide. 


Looking ahead in ElectronicsWeek 


Toxic-waste and work-safety problems: part 2 


The first of two articles on the threats posed by the toxic chemicals that are 
used in electronics manufacturing, dealing mostly with Silicon Valley, ap- 
pears on p. 32. Next week, in the second part of this exclusive story, 
ElectronicsWeek’s editors report on the situation around the world. 
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Inner Space is expensive. 


Place this photo next to the 
power supply in your system. 
You’ll discover that a PS-22 
requires only a fraction of the 
space swallowed by other 
products. 


(Actual size: 10° x 51," x 2”, 3.1 Ibs.) 


We combine high efficiency 
with high power density: up to 
325 watts continuous, 560 peak 
(fan cooled). Performance, 
absolute dependability, flex 
bility ... delivered on time. 


_ You can win the space race! 
Some of the world’s largest cor- 
porations use the free space 
supplied with the PS-22 for 
another drive, more memory: 
the features you need to make 

stem competitive longer. 


_ The PS-22 Series: 9 standard 
and many custom variations, 
with 4 models certified by UL/ 
CSA/TUV (IEC 380/VDE 0806). 
Production quantitites 10-14 
weeks, samples 4 weeks. 














_ You are invited to call 
Mr. Brian Ablett, President, at 
(416) 298-0560, for Tabelaureiielae 
or, in California, Mr. Tom Miller 
at (408) 947-1404 





Various outputs available 
5V 25, 35 or 45A requiated 
+12 4 or 8A (12pk) regulated 


' or semi-regulated 


BapeDae 


+24 6A (12pk) semi-requiated 
5 1A regulated 

0 Strappable 

Current limited outputs. 
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| Options include: 


Remote sense, AC fail & 
Other voltages. 








A McGRAW-HILL ELECTRONICS PUBLICATION 


ElectronicsVW 


THE VOICE OF THE INDUSTRY, HEARD EVERY MONDAY 





Technology Around the World 


Mainframes Hitachi CPU challenges IBM’s new entry 16 





Telecommunications Digital PBX system rides expandable bus 17 





Software Manufacturers aim to sink the program pirates 18 





Semiconductor Processing Front-end automation catches on 20 





Military Defense Department revives plans for microwave landing system 20 





Packaging Novel leadframe cuts costs of plastic chip carriers 25 





Business Abroad Japan's privatization of NTT is a U.S. bust 26 


Computering-Integrated Manufacturing Mighty minis target industry 27 
Education Video disk, Personal Computer replace lab for students 28 


Investigative Report: Manufacturing 


Toxic chemicals jar semiconductor industry Hazardous materials are not only 
threatening the health of workers but also polluting the groundwater. 
IC makers, faced with pressure by government and citizens’ groups as well as 









with suits over plant safety, work on the problem (first of two articles) 32 
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charged with illegally dumping hazardous wastes 38 


Pc-board group defines problem |PC, EPA try to define limits 42 (continued on p. 6) 
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Solid state RFamplifier 


for NMR delivers 1000 W 
from 0.3 to 35 Mrz. 


ENI announces another breakthrough And mismatched loads can't cause 
in RF power amplifier technology. At EK problems bacause, like every ENI amplifier, 
there is a commercially available solid state the A-1000 is unconditionally stable and 
amplifier offering a CW or pulse Output of protected against both overload and 
1000 Watts from 0.3 to 35 Mz. overdrive. ; 

The ENI A-1000 is designed for use In For more information, or a full-line 
NMR diagnostic imaging systems, where catalog, please contact us at ENI, 100 
radiologists may be able to get information Highpower Road, Rochester, NY 14623. 
and precision not readily obtainable with Call 716/427-8300, or telex 671 1542 
CT scans. Extraordinarily compact, effi- ENI UW. 


cient, and ruggedly built, this completely 








The advanced design line 


solid state unit can take the place of bulky 
of RF power amplifiers 


tube-type equipment which may be vastly 
more expensive. 
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ENI products available through ENI Power Systems, Ltd., Mundels Court, Welwyn Garden City, Hertfordshire AL7 1EN, England, Tel: (07073) 71558, TELEX 24849 ENI UK G. And 
AUSTRALIA: Elmeasco instruments Pty. Ltd., Concord N.S.W. Australia, Tel: 939-7944 BELGIUM: MCR Electronics Marketing, 1420 Braine L‘Alleud, Belgium, Tel: 02/384.80.62 
DENMARK: Instrutek, 8700 Horsens, Tel: 05-611100 EGYPT: Electronic Precision Instrument Co., P.O. Box 1262, Cairo, Arab Republic of Egypt, Tel: 860819 FRANCE: Comsatec, 
92300 Levallois-Perret, France, Tel: 758.59.10 GERMANY, AUSTRIA: Kontron Elektronik GmbH, 8057 Eching/Munich 1, Germany, Tel: 89-3181 ISRAEL: RDT Electronics Engi- 
neering Ltd., Tel Aviv 61210, Israel, Tel: 48321 1-5 ITALY: Vianello S.p.A., 1-201.21 Milano, Italy, Tel: 34.52.071 JAPAN: Astech Corporation, Shinjuku-ku, Tokyo 160, Japan, Tel: 
okyo 343-0601 NETHERLANDS: Koning en Hartman Elektrotechniek B.V., The Hague 2040, Netherlands, Tel: 70-678380 SOUTH AFRICA: Associated Electronics (Pty.), Ltd., 
ohannesburg, South Africa, Tel: 724-5396 SWEDEN: Saven AB, S-18500 Vaxholm, Sweden, Tel: 0764/31 580 SWITZERLAND: Kontron Electronic AG, 8048 Zurich, Switzerland, 
Tel: 01 62 82 82 UNITED KINGDOM: Dale Electronics, Ltd., Frimley Green, Camberley, Surrey, England, Tel: Deepcut (02516) 5094 





VOLUME 58, NO. 11 MARCH 18, 1985 








ElectronicsWeek | 


People Danny Hillis thinks in parallel to create the Connection Machine. 








Raymond J. Schneider Jr. heads superconductivity push at Sperry. 





Minuro Yoshida of Tokyo Electron seeks joint ventures with U.S. firms 48 





Companies Shin-Etsu Handotai ramps up for coming semiconductor revival. 
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Optical Electronics Switches take to optics. Designers of switching 


systems are getting an alternative to electronic switches, as 





optical-fiber and optoelectronics technology matures 55 





Printer Technology Quiet printers invade the office. Nonimpact methods, 


which can mix text and graphics on the same page, are likely 
to supplant noisy daisy-wheel machines 59 
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1985 Hanover Fair, Association of 
German Plant and Machine Manu- 
facturers (Amt fur Verkehrsforder- 
ung, Friedrichswall 5, D-3000, Han- 
over 1, West Germany), Fair 
Grounds, Hanover, April 17-24. 


Symposium on Lasers and Particle 
Beams for Fusion and Strategic De- 
fense, University of Rochester ef al. 
(Stephen Braun, Office of Public Re- 
lations, University of Rochester, 
Rochester, N.Y. 14627), University 
of Rochester and Rochester Plaza 
Hotel, Rochester, April 18-19. 


In-Stat Semiconductor Forum: A 
Perspective on the Future, In-Stat 
Inc. (P.O. Box 8130, Scottsdale, 
Ariz. 85252), The Pointe at Tapatio 
Cliffs, Phoenix, Ariz., April 28-30. 


Association for the Advancement of 
Medical Instrumentation Annual 
Meeting, AAMI (1901 N. Fort Myer 
Dr., Suite 602, Arlington, Va. 
22209), Boston Marriott Copley 
Place, Boston, May 4-8. 


1985 International Tool & Manufac- 
turing Engineering Conference and 
Exposition, Society of Manufacturing 
Engineers (1 SME Dr., Dearborn, 
Mich. 48121), Cobo Hall, Detroit, 
May 6-9. 


Radcure ’85, Society of Manufactur- 
ing Engineers (AFP/SME Public Re- 
lations, 1 SME Dr., Dearborn, Mich. 
48121), Basel, Switzerland, May 6-8. 


ECIO ’85—Third European Confer- 
ence on Integrated Optics, Deutsche 
Gesellschaft fur Angewandte Optik, 
et al. (ECIO ’85, I. Weber-Zuckar- 
elli, Heinrich-Hertz-Institut Berlin 
GmbH, Bereich Integrierte Optik, 
Einsteinufer 37, D-1000 Berlin 10), 
Berlin, May 6-8. 


Comdex/Spring ’85, The Interface 
Group (300 First Ave., Needham, 
Mass. 02194) Georgia World Con- 
gress Center, Atlanta, May 6-9. 


1985 Canadian High Technology 
Show, Canadex Productions (2487 
Kaladar Ave., Suite 214, Ottawa, 
Ont., Canada), Ottawa Civic Centre, 
Ottawa, May 7-8. 
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Topical Conference on Basic Proper- 
ties of Optical Materials, National 
Bureau of Standards (A. Feldman, 
B348 Materials Building, NBS, 
Gaithersburg, Md. 20899), NBS, 
Gaithersburg, May 7-9. 


International Power Machinery and 
Technology Show, American Exhibi- 
tion Services International Inc. (P.O. 
Box 66373, O’Hare International 
Airport, Chicago, Ill. 60666), Bey- 
ing, People’s Republic of China, May 
7-12. 


Memory Card Technology, Battelle 
Memorial Institute (Phil Wells, Bat- 
telle Memorial Institute, Columbus 
Division, 505 King Ave., Columbus, 
Ohio 43201-2693), San Francisco 
Crowne Plaza, San Francisco, May 
8-9, 


ISDN/Future Networks ’85, Infor- 
mation Gatekeepers Inc. (Joan Bar- 
ry, Information Gatekeepers Inc., 
214 Harvard Ave., Boston, Mass. 
02134), Claridge Hotel and Casino, 
Atlantic City, N.J., May 8-10. 


Second International Symposium on 
VLSI Technology, Systems, and Ap- 
plications, National Science Council, 
Republic of China et al. (J.H. Tseng, 
ERSO, ITRI, P.O. Box 150, Hsin- 
chu, Taiwan 300, Republic of China) 
Lai Lai Sheraton Hotel, Taipei, Tai- 
wan, May 8-10. 


Seminars 





Advanced Avionics Integration, 
Technology Transfer Society (Tech- 
nology Training Corp., Department 
AAI, P.O. Box 3608, Torrance, 
Calif. 90510-3608), Sheraton Nation- 
al Hotel, Washington, May 6-7. 


Database: A Builder’s Guide, Tech- 
nology Transfer Institute (741 Tenth 
St., Santa Monica, Calif. 90402), 
Marriott, Los Angeles, May 6-9. 


Ada Software Engineering Work- 
shop, Technology Transfer Institute 
(741 Tenth St., Santa Monica, Calif. 
90402), Four Seasons Olympic Hotel, 
Seattle, April 29-May 3; Copley Pla- 
za, Boston, May 6-10. 








new solutions 
to 
new product 


development. 





Toray PHOTONEECE® photosen- 
sitive polyimide-precursor solution 
provides almost unlimited applica- 
tions for a wide range of microelec- 
tronics in computers, facsimile 
transmission devices and other 
products. As a protection layer for 
computers and facsimile micro- 
electronics. As insulating layers in 
multilayer semiconductors. And for 
many, many other purposes. The 
super heat resistance of Toray’s 
photosensitive PHOTONEECE'’ is 
making this versatile polyimide 
coating an integral part of ongoing 
research and development in the 
electronic industry worldwide. 
Toray SEMICOFINE’ is applicable 
to many fields such as protection 
coatings and multilayer insulation 
films for diodes, transistors, ICs, 
LSIs, VLSIs and for microelectronic 
circuits used in computers and fac- 
simile transmission devices. For 
a-particle protection and as align- 
ment coating for LCDs too. 
PHOTONEECE’ and SEMI- 
COFINE’ . New electrochemical 
products for tomorrow’s electron- 
ics. From Toray, naturally. 





TORAY INDUSTRIES, INC. 


Tokyo Office: Tel: 03-245-5560 Telex: J22623 (TORAYINC) Osaka 
Office: Tel: 06-445-3737 Telex: J63453 (TORAYINC) New York: 
TORAY INDUSTRIES (AMERICA), INC. Tel: (212) 697-8150 Telex 
233067 (TAMI UR), 421119 (TAMI Ul) Los Angeles: TORAY 
INDUSTRIES (AMERICA), INC. Los Angeles Office Tel: (213) 
628-1301 ~ 2 Telex: 686150 (TORAYAMINC LSA) London: TORAY 
EUROPE LTD. Tel 4869374 ~6 Telex: 919176 (TORAY G) 
Hamburg: TORAY INDUSTRIES, INC. Hamburg Office Tel 
36 74 51 Telex: 214784 (TORAY D) Hong Kong: TORAY 
INDUSTRIES (HK), LTD. Tel: 3-675051 ~ 5 Telex: 43634 (TORAY 
HX) Singapore: TORAY INDUSTRIES (SINGAPORE) PTE., LTD. 
Tel: 5333288 Telex: TORAY RS34710 
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They’ve just added The Grand- 
daddy to their microprocessor 
family. 

It promises to give you twice 
what the 68000 gave you. 

Twice the headaches. 

Its MMU 1s every bit as good 
as the 68000’s. Of course, you may 
have to wait to get it, but 1t comes 
with a special guarantee: You'll have 
to rewrite the operating system. 

“Even if you want to run a 


portable operating system? 
Like UNIX®?” 
























Yep. You'll still Not really. The 68020 can use 
have to rewrite a big, fat 32-bit words. But it’s a bear to 
substantial part of make it multi-task. (Which is sort of 
the OS. a pity, because the whole idea 


Oh, and don't forget to 
design in a wait state or two. 
No amount of cache can band- 
aid an off-chip MMU performance 
degradation. 

“What about peripherals?” 

Good question. Next question? 

“Is there any support yet for 

multi-user/ 

multi-tasking?” 


for the next generation of high-level 
processors 1s multi-tasking.) 














Motorolas 
big idea? 





And best of all, you won't be We have a ten-year agreement 
CONSIDER THE iAPX 286. leaving behind the thousands of to exchange parts, masks and 
It was designed for multi- software packages built around R & D, and we'll deliver a lot more 
tasking —with the MMU on the the iAPX 86 family. than big ideas. 
- chip—and in the pipeline—so you THE WORLD'S FIRST Together, we have more periph- 
don’t lose any performance. PARTNERCHIP™ bet on ay shelf than eed other 
Software protection from user You wont find yourself standing !@™MUly; so if you want the system 


to user, task to task, is hardware in one line for support. We'll give et : So TD 
or the 


enforced. It’s impossible for some- | youtwo responsible sources fee 4 loc hetier Han lia 
one to cross the boundary unless 1APX family: Intel and Advanced Mot : las a i dal” 
you want them to. Micro Devices. otorolas trying to “pedal. 


“Peripherals?” e 

You bet. With the iAPX 286 you 
get the largest, happiest family of e CC) e 
peripherals in the business. e 


Advanced Micro Devices 


For more information, contact the sales office nearest you or write the word 
“<APX” on your letterhead and mail to Advanced Micro Devices, 
Mail Operations, PO. Box 4, Westbury-on-Trym, Bristol BS9, United Kingdom. 






F Advanced Micro Devices « Bruxelles (02) 771 99 93 « Hannover area (05143) 5055 * Hong Kong (852) 3 695377 
London area (04862) 22121 « Manchester area (0925) 828008 « Milano (02) 3533241 « Munchen (089) 41140 

Paris (01) 687.36.66 « Stockholm (08) 7330350 « Stuttgart (0711) 62 33 77 « Tokyo (03) 345-8241 
Partnerchip is a trademark of Advanced Micro Devices, Inc. UNIX is a registered trademark of Bell Laboratories. © Advanced Micro Devices, Inc. 1985 
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= McCormick Place and Chicago Skyline 
Plastics on the move— 


see it all at McCormick Place and McCormick Place West 





Over 600 companies from the U.S., Call 1-800/556-6882 for substantial 


Canada and abroad exhibiting state-of- airfare savings. Use this special NPE ’85 
the-art technology. The latest developments toll-free travel number for the best available 
from every sector of the plastics industry. price breaks in air fare discounts. In Canada 


Join the 50,000 decision makers who willbe |= and Rhode Island: 1-401/884-9500. 
attending this major showcase. Held once 


_ every three years. Avoid waiting in line. Write 
: for your NPE ‘85 registration kit to: 
13 Conference Seminars. The Society of the Plastics Industry, Inc., 
Eighty authorities discussing advances —355 Lexington Ave., New York, N.Y. 10017. 
in plastics technology and marketing. The Phone: 212/503-0600. Act now! Special 
latest in engineering resins, machinery, pre-show price of $10 saves you $5. 


CAD/CAM, robotics. Updates on plastics in 
packaging, automotive, appliances, busi- Sponsored by 


ness machines, construction and medical The Society of the 
uses. ' Plastics Industry, Inc. 
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PM 3632 logic analyzer 
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“A Logic Analyzer 
on every bench? 


- Of course!” 


PHILIPS 





Philips’ PM 3632 Personal Logic Analyzer 
makes it practical 


“It would be nice. No more 
waiting for the Logic Analyzer until 
someone else has finished using it. 
No more wishing you had one. 

A dream? Not now. The Personal 
Logic Analyzer has arrived! 

You have acquisition speeds up 

to 100 MHz. Data widths up to 32 


pHitips| Test & Measuring 
Instruments 


channels. Menu-driven operation. 
Cursor prompting. Adaptability to 
any popular WP. ROM emulator and 
plug-in Setup and Data Memory if 
you wish. And much more. 

All at a small fraction of the cost 
you'd expect. So everyone can have 
his own. You can afford it! 








For all the amazing details, 
contact: Philips S& I, T&M Dept., 
TQ III-4-62, 5600 MD Eindhoven, 
The Netherlands. 

Germany (0561) 5015 18 
Great Britain 0223-35 88 66 
France 01-830 [1 11” 


Not available in Australia, Canada, 
ong Kong, Japan and Taiwan. 


PHILIPS 
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Vroom into the VLS/ era with 


V40/V50/V25:SYSTEMS | 








NEC's new family of 16/32-bit 


ON A CHIP. 








CMOS microprocessors. 





NEC invites you to discover the 
V-Series: a superior species of 
CMOS microprocessors. Mak- 
ing your software run farther 
and faster, they slip into most 
existing systems and produce 
immediate performance gains. 

With minimal engineering 
effort, they ease you up the 
evolutionary scale to top-end 
VLSI products. 





V20/V30: WITH CMOS 





PERIPHERALS. 





The first members of the fam- 
ly are 16-bit microprocessors 
ready for your immediate 
evaluation. The V20 has an 8-bit 
external bus: the V30 is a full 
16-bit machine. Both offer a 
powerful set of 101 instructions, 
dual data bus architecture, and 
refinements that make them 
50% faster than our 16-bit NMOS 
processors. With 70% savings 
in power consumption. 

The V20/V30 are supported 
by aclan of CMOS peripherals. 
A CMOS coprocessor (Floating 
Point Processor) is under 
development, and a proprietary 
Real Time OS is part of the 
package. Development tools 
include an In-Circuit Emulator, 
Relocatable Assembler, Pascal 
and C compilers. And NEC 
has already loaded the pipeline 
with powerful support tools 
soon to come. The V-Series 
is second-sourced by Zilog, Inc. 


This year, the peripherals 
hop on board. The V40 and V0 
feature peripheral functions 1n- 
tegrated on V20 and V30 silicon. 
The V25, complete with ROM, 
RAM, I/O port and serial inter- 
face, is a powerful processor for 
portable products. The V20-— 
V50 give you turbocharged 
performance while capitalizing 
on current software developed 
for our NMOS micros. 








MAINFRAMES. 


32-bit microprocessors with 
mainframe power, the V60 and 
V70 will be waiting when 
youre ready to move up to 32-bit 
uP-based products. Features 
include an on-chip Memory 
Management Unit anda 
4 3-gigabyte virtual memory. 


VLSIVISION. —— 


Behind the V-Series 1s a com- 
pany witha VLSI vision. 

NEC is a world leader in semi- 
conductors, computers 
and communications, with sales 
of $8 billion a year. We looked at 











~ where you are and where 


youre going. Then designed our 
V-Series to give you the evo- 
lutionary edge in the VLSI era. 


“NEC Electronics Inc. 
401 Ellis Street, Mountain View, CA 94043. 


Tel: 415-960-6000. TWX: 910-379-6985. 


NEC Electronics (Germany) GmbH 
Tel:0211-650302. Telex:8589960 NEC D. 


NEC Electronics (UK) Limited 
Tel:0698- 732-221. Telex:777565 NEC UKG. 


NEC Electronics (France) S.A. 
Tel: 1-609-9004. Telex:203544 NEC EF F. 


NEC Electronics Italiana S.R_L. 
Tel:02-630368. Telex:315355 NEC EIT I. 


NEC Corporation 


Freezing the 
moment for 





31 years 





The TS-8123 plug-in 


TEST & MEASURING INSTRUMENTS analog/digital storage 


oscilloscope incorporates 
technology acquired in 
every stage of IWATSU’s 
research into and develop- 
ment of test & measuring 
instruments since 1954. 


@ Easy digitization of stored wave- 
forms: clock speed equivalent to 
25 GHz/word @ GP-IB interface 
@ 7-inch CRT with high resistance 
to burn and shocks: IWATSU 
original scan converter tube using 
sapphire single-crystal substrate 
@ Automatic setting of the 
optimum write condition according 
to the sweep time base setting 
@ Pen recorder output @ Easy 
comparison of stored waveforms 
with a digitized or real-time 
waveform, which can be observed 
without erasing stored waveforms. 
@ Power: 110/117/217/234 V AC, 
—. 200 VA @ Dimensions 
& (approx.): 220(W) x 314(H) 
x 520(L) mm (8-3/4" x 
12-3/8” x 20-1/2”) 
@ Weight (approx.): 
23 kg (50.6 Ibs) 


TS-8123 


STORAGE OSCILLOSCOPE 
DC to 100 MHz 
(with V-810/H-830 Plug-In Units) 


Brows IWATSL ELECTRIC CO.,LTD. 


IWAT SU. YANAGIYA BLDG, 1-10, NIHONBASHI 2-CHOME, CHUO-KU, TOKYO, 103 JAPAN TELEX: J24225 TELEIWA 


® Australia: Electrical Equipment Ltd. (02) 597-1155 ® Austria: Universal Elektronik Import GmbH 54 15 88 @ England: STC instrument Services (0279) 29522 
= Finland: Oy Etra AB 780 122 ® India: Hindustan Instruments Ltd. 683214 & Italy: Radiel Sri (02) 213.30.56 # Netherlands: Simac Electronics BV 040-533725 
= New Zealand: GS. Engineering Ltd. 546-745 = Norway: Solberg & Andersen A/S (02) 19 10 00 8 S. Africa: Ultra Instruments (Pty) Ltd. (011) 37-7860/1 

® Singapore: Mazda Electronics Pte. Ltd. 258-7851 = Sweden: Teleinstrument AB 08/38 03 70 ® Switzerland: Traco Electronic AG. 01 201 07 11 

= West Germany: Wavetek Electronics GmbH (089) 46 50 62 

USA & CANADA SALES OFFICE: IWATSU INSTRUMENTS INC. 430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 935-5220 TLX: 7109890255 
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Don't gamble with your future, save time 
and gain on manufacturing costs with no 
added risk. 

That's what Thomson Semiconductors can 
offer you with its range of micropackaged 
components, one of the widest ranges avall- 
able in the world : 


30-50% reduction of PCB surface area. 
Lower board cost 

/mproved frequency performance. 
Increased production efficiency. 


Quality and relability equal to conventional s 
components. 





So place your bets with a professional. 


France Austria Bénélux Brazil a Canada | D nmark Far East Asia Finland 
PARIS VELIZY WIEN BRUXELLES SAO PAULO MONTREAL COPENHAGEN HONG KONG HELSINKI 
Tel. (3)946.97.19 Tel. (222) 94.62.82 Tel. (2) 648.64.85 Tel. (5511) 542.47.42 Tel. (514) 288.41.48 ‘Tel. (01) 83.50.90 _—‘Tel. (3) 721.96.82 — Tel. (0) 7§ 














The ever increasing demand from the electronic and allied industnes for 
miniaturized components suited to modern technology applications, led 
Thomson Semiconductors to develop one of the largest ranges of Surface 
Mounted Devices in the world: 


SOT 23 PACKAGE 


e Schottky, signal and Epi Zener diodes. 

e General purpose transistors. 

e Switching transistors. 

e Field effect transistors. 

e AF transistors (also available in ceramic micro-package). 


SOT 143 PACKAGE 


e Analog switches. 


50 8 SO 14 and SO 16 PACKAGES 


e Bipolar and Bi-Fet op-amps. 
e Comparators. 

e Proximity detectors. 

e Lamp and relay drivers. 

e /imers. 

e Aeguiators. 


PLASTIC CHIP CARRIERS 


e 8-bit microcomputers. 

e & and 16-bit microprocessors. 

e Display controllers. 

e Gate arrays. 

Most of these products are also available in ceramic chip camers. 








YOUR ADVANTAGES e 


e 30-50 % reduction of PCB surface area along with high component 
compacity. 

e Lower board cost - component insertion holes are not required. 

e /mproved frequency performance due to shorter interconnections 
between components. 











Italy - _ Japan a ; Norway : * South Asia | ‘Spain Sweden 


THOMSON SEMICONDUCTORS Sales Headquarters 45 avenue de I'Europe - 78140 PARIS-VELIZY-FRANCE — Tél. (3) 946.9719. 









AUTOMATIC PLACEMENT 
The utilization of automated pick and place equipment for Surface 
Mounted Devices has meant lower production costs, faster manufacture 
and increased output yield. Most of the automated machines are fed either 
by tapes, tubes or vibratory bowl. 


Thomson Semiconductors supplies Surface Mounted Devices : 
- in bulk - SOT 23 and SOT 143 packages 
- on tape - SOT 23, SO 8, SO 14 and SO 16 packages 


—- on tube - SO 8 SO 14, SO 16 and chip camer. 
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QUALITY AND RELIABILITY 

Thomson Semiconductors’ Surface Mounted Devices have the same 
electrical characteristics and identical levels of quality as conventional 
components. They are tested. marked and undergo the same controls. 


The use of copper lead frame for SO packages and plastic chip carers 
allows junction-ambient air thermal resistance to be comparable to that of 


Dual-In-Line packages with a standard FeNi alloy frame. Thus, the same 
performances and reliability levels are guaranteed as for a standard DIL 
package. 


Rtp j-a (°C/W) 
50 


NX. Cu lead frame 
“SS a 
~ 


0.3 DIP 2 
Fe MW lead frame 


_ 
— 
—~—. 
SS A ee 





Cu lead frame N 
0 ; 50 (pin count) 


Junction-ambient air thermal resistance, components reported on classical PC board (FR 4, 
13 mm thickness, 50 x 50 mm size). 





| Switzerland United Kingdom and Ireland 


jermany USA 
CHEN MILANO TOKYO OSLO SINGAPORE MADRID STOCKHOLM LIEBEFELD/BERN = BASINGSTOKE CANOGA PARK CALIFORNIA 
089) 78790 —‘ Tal. (2) 699.41.41 — Tel. (3) 264.63.48 ~—- Tel. (02) 16.16.10 —‘Tel. (65) 295.31.24 Tél. 405.16.15 Tel. (08) 63.50.60 = Tel. (31) 59.22.22. ‘Tel. (256) 29.155 Tal. (818) 887.10.10 

ROMA BARCELONA 

Tel. (6) 639.02.48 Tal. (3) 373.30.11 
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Enter the new era of 
MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
signal processing and software, that leads the field in the 80’s! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
- Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 


Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major ae 
manufacturers 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems 


Engineers - Save precious time by eliminating a cumbersome series of 


software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you 
avoid errors and overcome all your architectural problems. 
e Brings you the needed simplicity of design, 
without sacrificing performance of the finished 
system 
e Offers a means of tapping riciesieas into 
the power of mainframe machines 
e Recounts major breakthrough in dedicated chips 
that handle math operations in record time 


Here it is - 






Edited by Stephen Evanczuk, 

Microsystems & Software 

Editor, ELECTRONICS 

In one resourceful volume, MICROPROCESSOR 

SYSTEMS: Software and Hardware Architecture 

lets you understand: 

e Functions of hour end mic roprocessors and 
controllers 


e Key microprocessors that trigger the personal 
computer revolution 


e The importance of dedicated chips more 
sophisticated than mainframes of yesteryear 


e Significant aspects of microcomputer software 
e Efficiency of peripheral-controt chips 


MICROPROCESSOR a Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 


process of an ever changing industry. 


MC GRAW-HILL PUBLICATIONS Co. 


CL) Bill me (postage, handling & tax will be 
| added) NOTE: All orders under $30 will be some reason you are not, there is a ten-day 
| sent a pro forma invoice requiring 


| prepayment. 


McGraw-Hill knows you will be satisfied, but if for 


money-back guarantee that applies on all books. 
Allow four to six weeks for delivery. 


| } 

I Attn: ECC mute 19 | 

| McGraw-Hill House i 

Don’t delay -- order your | Maidenhead, Berkshire SL6 2QL Delie | 
{ England 

copy today! | et (0628) 23431: Telex 848640) Company | 

| Sen e___—scopy(ies) of | 

| | MICROPROCESSOR SYSTEMS: Software and STRet Nagiess 
Use the coupon OF send Hardware Architecture for $21.95 each. (US. | 
in your company purchase l residents please include local sales tax). City__.._..__—State__.._--—_— Zip 7 
CL] Payment enclosed ostage & handlin 

order. [ as hia (postag g Coun | 

| 

| 

i 

ad 


[ 1) Bill my company. Purchase order is attached. 
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SINCLAIR PLANS WAFER-SCALE FIRM 


ritain’s Sir Clive Sinclair will seek $54 million within the next few months 

to fund a new firm that will make wafer-scale integrated circuits. It will be 
headed by Robb Wilmot, chairman of International Computers Limited plc and 
formerly managing director of Texas Instruments (UK) Ltd. Wilmot, who will 
retain his job at ICL, will be responsible for attracting venture capital, recruiting 
senior management, and planning manufacturing. 










One possibility being considered by Sinclair is to have Ferranti Semiconductors, a major 
supplier of Sinclair Research Ltd.’s custom chips, also provide technical 
support to the new venture. Although Sinclair Research has developed a 
process for making wafer-scale ICs, there are similarities between the two 
firms’ technologies. And both companies believe that low-power bipolar pro- 
cesses will have the edge on CMOS technology as circuit densities increase. 













The startup’s plans call for both wafer-scale memories and fifth-generation, non-von-Neumann 
computers to be integrated onto a wafer. The firm will exploit research done at 
Sinclair's Metalab laboratories. Sinclair is due to launch a 0.5-megabyte solid- 
state disk-storage replacement, based on a wafer-scale circuit, in late 1985 or 
early 1986 [ElectronicsWeek, Feb. 25, 1985, p. 21]. It will be integrated with 
the company’s flat-screen monitor for use in a new Z80-based portable 
computer, sources say. But to get this product to market quickly, Sinclair will 
use Japanese-made n-MOS wafers rather than its new bipolar process. 













Sinclair is pressing ahead with these plans despite the rocky state of the personal computer 
market, which has dented its profits. After a provision of $8.1 million, Sinclair 
Research posted a pretax profit of $8.53 million on sales of $96.7 million in 
the nine-month period that ended December 1984. Sales for the full year are 
expected to be close to $108 million. LJ 


Startup produces 16-bit CMOS version of bipolar 2901 microprocessor 


aferscale Integration Inc., the Fremont, Calif., startup that last fall put the 

bipolar 2901 microprocessor into a CMOS standard cell [E/ectronics- 
Week, Dec. 3, 1984, p. 22], has now released a 16-bit version of the chip. 
The circuit has four 2901 cells and a 2902-equivalent carry/look-ahead unit. It 
can be cascaded to produce a 32-bit CMOS microprocessor with the speed 
of the bipolar version. The chip operates at a 15-MHz clock rate and has a 
maximum propagation delay from the clock to the output of 70 ns. It con- 
Sumes 150 mW versus more than 4 W for the bipolar version. L] 

































February’s book-to-bill ratio creeps up as cancellations slow, orders rise 


he Semiconductor Industry Association’s preliminary data indicates that 

the semiconductor industry’s book-to-bill ratio increased to 0./9:1 in Feb-- 
ruary from January’s 0.66:1. The average monthly orders for the three-month 
period ending in February totaled $666.9 million, up 11% from January. 
Bookings for February were $744.4 million. The SIA attributed the slight rise to 
increasing demand from original-equipment manufacturers and distributors 
and to a slowing in order cancellations. LJ 
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Chip industry’s woes force slowdown at National Semiconductor 


De the book-to-bill improvement, the semiconductor industry's woes 
continue. A plant retooling at National Semi conductor Corp. will cause 
the layoff of 400 workers in Salt Lake City, Utah. The firm reports, however, 


that instead of the proposed two-week shutdown in April, it has instituted te 
four-day work week that will continue for the next 10 weeks. 


NEC researchers develop world’s shortest-wavelength laser 


research team at NEC Corp.’s Opto-Electronic Research Labs and 
Fundamental Research Labs has developed the world’s shortest-wave- 
length room-temperature semiconductor laser for continuous-wave operation, 
at 6/1 nm. The Kawasaki firm fabricated the experimental double-heterojunc- 
tion laser by vapor-phase epitaxy in a proprietary dual-growth-chamber reac- 
tor. The indium-gallium phosphide double heterojunction is grown on a gallium 





arsenide phosphide substrate. A representative says the team should soon be 
able to develop a replacement for the 630-nm helium-neon-gas lasers widely 
used as a light source in optical information-processing systems. The advan- 
tages of the shorter wavelength include lower loss in optical fibers, pe 
sensitivity of drums in printers, greater visibility, and higher resolution. 





Toshiba in talks to market AT&T gear in Japan 


oshiba Corp. is talking with AT&T Co. about a deal to aid in marketing the 
U.S. firm’s switches and terminals in Japan. The electronic switches, 
which are suitable for both public communications networks and _ private 
branch exchanges, would be sold to competitors of Nippon Telegraph & 
Telephone Public Corp., value-added networks, and large firms. NTT is being 
privatized on April 1, and competition will be allowed (see story, p. 26). U 















Exel Microelectronics, Oki Electric in pact to make EEPROMs 


E* Microelectronics Inc. last week said it was entering into a cooperative 
agreement with Oki Electric Industry Co., under which Oki will secona- 
source Exel’s 16-K electrically erasable programmable read-only memory 
chip. According to Exel, Oki will start mass-producing and selling the chips 
later this month. The Japanese firm plans to start producing a 64-K EEPROM 
this summer. Exel says it has been shipping its 16-K en 
MSM2816A—in volume since last November. 








IBM managerial shuffle brings Estridge to New York 














n a corporate shuffle, Philip D. Estridge, president since 1980 of IBM 
Corp.’s $4.5 billion Entry Systems Division in Boca Raton, Fla., will move to 
corporate headquarters and head the firm’s worldwide manufacturing activi- 
ties. William C. Lowe, most recently assistant group executive of the Informa- 
tion Systems and Communications Group, will Succeed Estridge. The moves 
‘come on the heels of an earlier announcement that Jack D. Kuehler, then 
head of IBM’s semiconductor and mainframe computer operations, was to 
take charge of overall new-product development and efforts to improve manu- 
facturing. Replacing Kuehler will be John E. Bertram, in charge of the chip 
development and packaging group, and Carl J. Conti, who will direct develop- 
ment of high-end mainframes and disk drives. LJ 
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FIITACHI CPU 
CHALLENGES IBM 








AROUND 
THE 
WORLD 







Tokyo firm aims to be first to market with mainframes it says are cheaper, 


smaller, and just as fast as Big Blue’s new entries (© by Charles L. Cohen 


et another attempt to take turf 
away from IBM Corp. in the 
computer market was launched last 
week as Hitachi Ltd. brought forth 
its latest mainframe entries. 

Hitachi is basing its foray on top- 
of-the-line machines it maintains are 
“equal or superior in performance” 
to IBM’s latest offerings. The Hita- 
chi uniprocessor M-680H_ outdoes 





IBM’s new dyadic 3090/200 model, . 


a company executive boasts. Its M- 
682H dyadic processor system, he 
adds, will match IBM’s four-proces- 
sor 3090/400 in performance. Yet it 
will take half as much floor space, 
list for about 5% less, and come to 
market more than a year earlier. 
The Hitachi move follows by only 
a week NEC Corp.’s introduction of 
a high-powered family of non-IBM- 
compatible mainframes [E/ectronics- 
Week, March 11, 1985, p. 16]. Hita- 


16 





chi’s new family, however, takes di- 
rect aim at IBM’s new 3090 family 
as well as other IBM-compatibles 
such as Fujitsu Ltd.’s three-year-old 
M-380 model group in Japan and 
Amdahl Corp. machines in the USS. 

Broad attack. Hitachi plans to 
press its attack in both the U.S. and 
Europe. Simultaneous with Hitachi’s 
announcement, National Semicon- 
ductor Corp.’s National Advanced 
Systems unit in the U.S. and the 
BASF Group in West Germany 
brought out their versions of the sys- 
tems. Hitachi’s other selling partner, 
Ing. C. Olivetti & C. SpA, Italy, will 
announce later. This 1s the first time 
that National and BASF have an- 
nounced at the same time as Hitachi; 
in the past, they have lagged behind 
by about six months. 

According to National, the single- 
processor M-680H, called the AS/ 


All aboard. Processor circuit boards in Hita- 
chi’s new family of mainframe computers 
carry both ultrahigh-speed memory modules 
(rear) and very-high-speed ECL gate arrays. 


XL model 60, is rated at 30 million 
instructions per second, the same as 
IBM’s 3090/200. The two-processor 
M-682H (National’s AS/XL model 
80) is rated at 50 mips, the same.as 
the 3090/400. 

First shipments of both Hitachi 
models are scheduled for the fourth 
quarter of 1985. (IBM’s 3090/200 is 
due in November, while the 3090/ 
400 will be available in the second 
quarter of 1987.) Export versions 
sold by National, BASF, and Olivetti 
are expected to be shipped in the 
second quarter of next year. Hitachi 
expects to sell about 300 systems in 
Japan during the next four years and 
probably the same number overseas, 
primarily through National Ad- 
vanced Systems. 

In the U.S., National is quoting its 
list price for the AS/XL model 60 at 
$4.8 million, and $8.9 million for the 
model 80. These are both configured 
with 32 input/output channels and 
64 Mb of main memory. IBM’s 3090 
model 200 is priced at $5 million. 
The 400, available only as an up- 
grade to the model 200, costs anoth- 
er $4.3 million. 

Leading edge. To get to market 
with machines having specifications 
a notch higher than IBM’s, Hitachi 
turned to leading-edge technology. 
For example, the high-speed logic 
portions of Hitachi’s computer are 
implemented in emitter-coupled-logic 
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gate arrays carrying either 2,000 or 
5,000 gates. The logic in IBM’s 3090, 
by contrast, is based on 612-gate 
ECL chips. What’s more, this 1s 
IBM’s first use of ECL in its main- 
frames. Hitachi used ECL for a num- 
ber of earlier models. 

The Hitachi arrays with 2,000 
gates have a propagation delay time 
of 200 ps; those with 5,000 gates 
have a delay of 250 ps. Both types 
have minimum feature sizes of 1.5 
wm and V-groove isolation for re- 
duced parasitic capacitance. The 
2,000-gate chips measure 6.8 mm on 
a side, the 5,000-gate arrays 9.3 mm. 

Logic circuits in the Hitachi sys- 
tem operate from a —3-V power sup- 
ply for reduced dissipation. Even so, 
they consume 6 W each. The memo- 
ry chips operate from industry-stan- 
dard —5.2-V supplies. But the 1-K 
chips dissipate only 1 W; the 4-K 
chips dissipate 0.85 W. 

Cool logic. To help keep tempera- 
tures of logic chips low enough for 
air cooling, they are sealed in silicon 
carbide flat packs that have leads 
with 20-mil spacing on four sides. 
Packing density can be much higher 
than with pin-grid or other configu- 
rations because no holes through the 
printed-circuit board are required. 
Leads are soldered to the top layer 
of the 20-layer epoxy pc boards, and 
via holes make connections to the 
appropriate internal layer. 

Up to 72 logic chips or cache- 
memory hybrid parts are mounted 
on each 280-by-400-mm board. Also’ 
contributing to system performance 
are 40,000-gate custom CMOS inte- 
grated circuits for channel control, 
implemented in 1.3-4m design rules 
on a chip 11.4 mm on a side. 

Like Fuyjitsu’s and NEC’s large 
computers, Hitachi’s new machines 
use a three-level memory hierarchy, 
with Hitachi opting for larger cache 
memories than its competitors. Pro- 
cessor cache is 256-K bytes, com- 
pared with the 64-K bytes used by 
Fujitsu. and 128-K bytes used by 
NEC. The work-storage cache is 1 
megabyte, while Fujitsu’s equivalent 
global cache is 256-K and NEC’s 
system cache is 512-K. Maximum 
main-memory size 1s 256 megabytes, 
the same as NEC’s new ACOS 1540, 
and twice that of the 3090/200. LI 
















































































































Additional reporting was provided by 
Tom Manuel in New York. 
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TELECOMMUNICATIONS 


NEW DIGITAL PBX SYSTEM 
RIDES EXPANDABLE BUS 


Dallas 
telecommunications startup here 
has begun shipping a small dig- 
ital private-branch-exchange system 
which, unlike larger voice/data PBX 
products, does not need a phone-line 
switching matrix. 

Working with a system architec- 
ture similar to one used in personal 
computers, SRX Inc. has replaced 
the conventional switching matrix of 
PBXs with custom integrated circuits 
and a fast, expandable 8-bit bus 
for voice/data communica- 
tions. When an office phone 
system must be expanded, 12- 
port digital line cards can be 
attached to the 32-Mb/s, byte- 
wide bus. With this feature, us- 
ers can incrementally expand 
the phone-line switching of the 
new digital PBX. 

Aimed at offices that need 6 
to 255 stations, the new PBX, 
based on the 8088 microproces- 
sor, will carry the same price 
as small and medium-sized an- 
alog voice-only systems, the 
company says. Each station 
will cost from $700 to $750 per user. 

By competing on an equal price 
footing with older analog systems, 
SRX expects huge sales in what it 
believes is a relatively untapped mar- 
ket for small digital voice/data 
PBXs. The firm’s backers look for 
small-to-medium-sized digital sys- 
tems to become the fastest growth 
segment of a total market now reach- 
ing sales of $4 billion annually. 

Radical departure. SRX’s modular 
approach to the overhead of switch- 
ing hardware represents a radical de- 
parture from matrix-based systems, 
says Charles B. Johnson, president 
and cofounder of the 17-month-old 
firm. The problem with switching 
matrixes of conventional PBX de- 
signs 1s that all the electronic hard- 
ware needed to handle the maximum 
number of.users must already be in 
an entry-level system, he says. He 
adds that those overhead costs have 








Hopeful. SRX head Charles B. Johnson sees big 
sales in the new market for small voice/data PBXs. 










made it difficult for emerging digital 
PBXs to compete with small analog 
voice-only systems, which are based 
on an older and often lower-cost 
technology. 

At the heart of the PBX, in a 16- 
by-12-by-12-in. cabinet, is a Resource 
Controller Board similar to the 
backplane central processing boards 
of many personal computers. This 
board contains the 32-Mb/s commu- 
nications bus, digital-line expansion 




















































slots, an 8088-based call processor, a 
separate 8-bit processor bus, and em- 
bedded software to change the char- 
acteristics of a system as it grows— 
from fewer than 20 users up to 255. 

Custom CMOS circuits reside on 
SRX’s 12-port digital instrument 
cards, so that the 32-Mb/s bus can 
act as a switching vehicle. Each very 
large-scale IC can handle six digital 
lines. Each digital instrument card 
has two of the bus-interface chips. In 
addition, the custom VLSI circuits 
are used on three-port analog trunk 
cards, which connect the public net- 
work to the digital PBX. 

The SRX network can transmit 
asynchronous data at 19.2 kb/s and 
synchronous data at 64 kb/s. A total 
of 288 ports or channels can be used 
for voice or data connections. John- 
son says the SRX PBX takes up 
about half the space of more conven- 
tional designs. — J. Robert Lineback 




























SOFTWARE 


SINKING THE 








PROGRAM PIRATES 


With big bucks in lost sales at stake, manufacturers have banded together 





to develop protection-hardware standards [J by Denise Caruso 


Palo Alto 
UU: recently, protecting disk-res- 

ident software was a problem 
without answers. When the Associa- 
tion of Data Processing Service Or- 
ganizations announced in January 
that it was developing a hardware 
barrier to software piracy, microcom- 
puter firms that sell software—many 
of them already investing staff and 
lab space in the same project—took a 
deep breath in the hope that the pro- 
posal would catch on. Adapso’s fig- 
ures show that the industry may 
have lost $325 million last year from 
illegal disk copying. 

Although taking a hardware ap- 
proach is not new, what is unusual 
about the Adapso project is that so 
many competitors are working on it 
together. Ashton-Tate, Digital 
Equipment, Hewlett-Packard, 
Lotus, Microsoft, Muicropro 
International, and many other 
companies that compete in 
the cutthroat microcomputer- 
software market are putting 
their heads together as mem- 
bers of the Adapso Software 
Protection Committee to out- 
maneuver software pirates. 

The entire process has been 
an open book. “‘We’re creat- 
ing not a product but stan- 
dards around which products 
will be built,” says Marvin 


No protection. Seymour |. Rubin- 
stein of Micropro claims that sales of 
WordStar 2000 have increased 
since the company publicized its de- 
cision to remove its finicky disk- 
based protection. 
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Goldschmitt, vice president of busi- 
ness development for Lotus Develop- 
ment Corp. and chairman of the 
Adapso committee. He says the com- 
mittee will sponsor all-day seminars 
in April on both coasts for the tech- 
nical staffs of software companies 
“to get them up to speed and get 
their input”? on standards. 

May vote. Then in May, Adapso 
members will vote on a formal docu- 
ment that proposes the agreed-on 
standards during a three-month peri- 
od. “I’d much _ rather people 


screamed before than after the deci- 
sions are made,” says Goldschmitt. 
He says the proposal’s major issue 1s 
developing communications proto- 
cols that will make protection tools 


as interchangeable as the myriad of 
telephones now on the market. 

In its simplest implementation, the 
Adapso proposal revolves around the 
development of what is being called 
a key ring. The product, a _pass- 
through connector about the size of 
a cigarette pack, probably containing 
a microprocessor and a read-only- 
memory chip, will plug into a micro- 
computer’s RS-232-C port. 

When a program disk is first boot- 
ed, the key ring will encrypt it with a 
code that allows the software to run 
only when the key ring 1s present. If 
the standardization process works as 
expected, any key will fit any key 
ring and run anything that hooks up 
to an RS-232-C port. 
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To promote its presence in the in- 
dustry, Goldschmitt says, this first 
no-frills device will probably be dis- 
tributed at no charge when a custom- 
er buys a software package. But 
more sophisticated implementations 
will probably have to be purchased 
by users because they will be much 
more expensive to produce. These 
more complex versions might use el- 
ther optional keys that plug into the 
key ring or various levels of access 
codes for different parts of the soft- 
ware. In fact, many participating 
software houses are talking about 
company-specific keys that could be 
activated electronically after a user 
purchases software. 

Big change. Undoubtedly, the 
Adapso device would change the 
way the software industry does busi- 
ness. “In terms of the old cliche, 
software will become the razor and 
the keys will become the razor 
blade,” says Goldschmitt. “Software 
might be available for free, but you 
won’t be able to use it unless you 
have the authorization device in resi- 
dence and pay for the rights to use 
the software, as opposed to simply 
buying the product.” 

It will also correct many of the 
problems of disk-resident-software 


protection schemes, because users_ 


will be able to make as many copies 
of their software as they like. Also, 
the keys will work on both hard 
disks and, with some adaptation, on 
local-area networks. And because the 
Adapso design calls for the key rings 
to be transportable from one comput- 
er to another, the problem of moving 
software among machines would also 
be solved. 

One company, Micropro Interna- 
tional Corp., thinks the key ring may 
Open up another market. “It will fi- 
nally make electronic distribution of 
software a feasibility,” says Micro- 
pro’s founder and chairman emeri- 
tus, Seymour I. Rubinstein. “Some- 
one could download a program from 
an on-line information service, call 
an 800 number, and use a charge 
card to buy a code number that actu- 
ates the install procedure for that 
particular software.” 

Toward these goals, Digital Equip- 
ment Corp. is working on a proto- 
type that conforms to Adapso trans- 
port protocols for the proposed RS- 
232-C interface. Barry Folsom, for- 
mer head of Digital’s Rainbow 
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personal computer division, is now 
vice president of East Coast engi- 
neering for Sun Microsystems Inc. 
Before leaving Digital, Folsom said 
in an interview that by getting an 
Adapso prototype running, he hoped 





Forewarned. “‘l’d rather people screamed 
before than after decisions are made,”’ says 
Adapso chairman Marvin Goldschmitt. 


to perfect a standard with which ev- 
eryone could comply. 

“This solution is the most work- 
able one, at least in the short term, 
because most microcomputers have 
an RS-232 port, whether it’s stan- 
dard or optional,” he says. Although 
Digital is just getting started on the 
prototype, Folsom believes the com- 
pany will finish a working model 
within four months. 

Hewlett-Packard Co. is also work- 
ing with Adapso. Paul Maybaum, 
the product marketing manager who 
pulls together all software-security 
efforts for the company, says Adap- 
so’s technical information is being re- 
viewed by many HP divisions. 

HP has been using a_ similar, 
though not RS-232-based, device for 
two years now. Called the EGS200 
Security Mechanism (because it was 
first used on a computer-aided-design 
package called the EGS200), it uses 
a programmable ROM on the pro- 
cessor board to identify users. May- 
baum says the method poses some 
transportability problems, but ‘our 
thinking here doesn’t take us toward 





RS-232, even though it has the ad- 
vantage of being universally avail- 
able. Adapso’s whole definition re- 
volves around interacting with the 
key ring. We feel that eventually the 
key ring would be built in, and all 
the user would see is that you’d plug 
in the keys.” 

Keeping users out of the process 
while still protecting their programs 
is a situation with which all compa- 
nies who use disk-based protection 
have had to contend. Some have met 
with limited success. Micropro, for 
example, made a surprise announce- 
ment in February that it was remov- 
ing all copy protection from its 
newest word-processing program, 
WordStar 2000, because customers 
complained it made the program dif- 
ficult to use. 

Fait accompli. Removing the copy 
protection is a shocking action for 
Micropro, which lost millions of dol- 
lars in revenue from its original 
WordStar, probably the most pirated 
program in the industry. 

But the industry needs more than 
the copy-protection schemes now in 
use. “Customers are getting more 
angry with us because they’re being 
inconvenienced by the current [anti- 
pirating] technology,’ observes 
Goldschmitt. “And what’s worse, 
the illegitimate customers have de- 
feated the protection already.” 

Elliot Goldyn, director of integrat- 
ed product development at Ashton- 
Tate Corp., claims two major prob- 
lems are inherent in a hardware pro- 
tection device. “From a software 
manufacturer’s standpoint, it’s diffi- 
cult to get people interested in 
[changing the packaging process and] 
sending off a piece of hardware with 
their software.” Also, he thinks the 
cost of the devices—right now, be- 
tween $10 and $50—is prohibitive. 

Even if successful, the Adapso 
concept will not be the end-all of 
software-protection schemes. “Part 
of our philosophy is not to look for a 
bulletproof device,’’ says Goldyn. 
“We don’t want to build a trench. 
We want a speed bump.” Gold- 
schmitt agrees. ““We could get a lot 
more complex with this. But our 
general position is to provide users 
with the basic freedoms they need— 
backup copies, use on LANs, rentals. 
Then most people will have what 
they want and illegal copying will 
become not very convenient.” LJ 
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FRONT-END AUTOMATION CATCHES ON 





Los Angeles 

ore and more, chip makers that 

want to automate front-end 
processes can select rather than set- 
tle. Already, two West Coast firms 
have delivered gear that takes work- 
ers out of clean rooms for wet pro- 
cessing of wafers. And late last 
month, Veeco Integrated Automa- 
tion Inc., Dallas, showed its new line 
of Class 10 fab-automation systems, 
which hustle wafers from one pro- 
cessing station to the next without 
the showers of particulates that hu- 
mans give off. 

Of the many steps in semiconduc- 
tor-wafer fabrication, wet etching is 
one of the nastiest and perhaps the 
thorniest to fully automate. But In- 
telledex Inc., of Corvallis, Ore., and 
the Process Systems Division of Flu- 
orocarbon Corp., Anaheim, Calif, 
have designed equipment that does 
it. Fluorocarbon, the integrator for 
the Fluorocarbon/Intelledex system, 
makes the gear for wafer cleaning 
and rinsing, along with particulate- 
detection hardware. Intelledex makes 
the robotic and vision systems. 

Signed up. The unit already has a 
heavyweight buyer. Two systems 
have been shipped to Texas Instru- 
ments Inc., and a total of seven will 
be delivered by mid-May. TI will use 
them in its new 6-in.-wafer plant in 
Dallas. Similar systems will also be 
used in TI’s facility for twin-wafer 
fabrication in Japan. 

This advance in wet-processing 
automation surprises even consul- 
tants involved in this facet of semi- 
conductors. Will Strauss of Forward 
Concepts Inc. sees it as significant 
for two reasons. “It’s important be- 
cause no one else has taken automa- 
tion this far, to my knowledge.” 
Also, it shows that wet processing, 
despite all the drawbacks of handling 
toxic chemicals, still is not being dis- 
placed by dry _ techniques—‘‘and 
probably won’t be for at least five 
years,” he maintains. 

The new system uses an Intelledex 
605 robot arm that runs on 12- to 
20-ft tracks beside each work station 
to move cassettes laden with wafers 
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_ through various tanks. Under control 
of a host computer (not included), 
the robots can reach into all tanks in 


the stations to position wafers 
through the cycle. 
The robots monitor 


such variables as fluid 
levels and acid-bath tem- 
peratures and make deci- 
sions about them such as 
“timing the movement of 
cassettes from tank to 
tank, and selecting the 
proper recipe [process 
specification] for a given 
lot,” says John Breslin, sales manag- 
er at Fluorocarbon. 

For the user, the payoff from auto- 
mation goes beyond the saving in 
cutting the number of people neces- 
sary in wet processing, the two firms 
have found. This varies, but could 
amount to a “tenfold improvement 
in some cases,” says Breslin. 

Another benefit is that the system 
protects humans from toxics—‘“‘one 
of the most advantageous things 
about the system,” notes William 
Mahoney, Intelledex marketing vice 
president. “We don’t want humans 
handling those toxic chemicals.” 

Veeco helps banish humans from 
clean rooms with its line of Veebot 
automatic guided vehicles, some of 


Big dipper. A robot arm running on a tank- 
side track moves wafer-laden cassettes in 
and out of etching and rinsing baths. The 
robot also monitors fluid levels in tanks. 





which are fitted with robotic arms to 
load and unload wafer cassettes. The 


Veebots are controlled by a central 
computer, and ply their routes be- 
tween intelligent material-storage sta- 
tions that read bar codes and report 
back to the central controller. 

The first completely automated fab 
system is set for delivery in three 
months to Fairchild Camera & In- 
strument Corp.’s Portland, Me., 
plant. Starter systems cost about 
$500,000, Veeco estimates; advanced 
systems run about $2 million. Veeco 
says its material movers, robotics, 
and controlling computers can save a 
fab-line operator up to $6 million in 
a year. —Larry Waller 

and J. Robert Lineback 


MILITARY 








Hanscom AFB 
he Department of Defense is 
poised to start moving again on 

long-stalled plans for its Microwave 

Landing System for airplanes. 

The Air Force Systems Com- 
mand’s Electronic Services Division 
has for some time been developing 
requirements for the program, which 
would replace existing military in- 
strument landing systems. Those re- 


MICROWAVE LANDING 
SYSTEM’S PLANS REVIVED 








quirements will be reviewed next 
month by the House Armed Services 
Committee, and requests for propos- 
als could go out as early as April 30. 

According to preliminary  esti- 
mates, the program would cost $1 
billion between now and 1992-93, 
mostly for avionics. Lt. Col. Rodney 
Sayles, MLS program director for 
the DOD, says the system will pro- 
vide up to 200 channels and allow 
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Why your competitors 
want one of these. 


They want the Merlin™ Communications System from AT&T, 
because it can give the competitive edge to any small business. 

The Merlin System’s more than a telephone. It’s a conference 
caller, an intercom, a speed-dialer. It lets you call your banker, call a 
meeting, screen a call or recall a call, with just one touch. In short, it 
helps you organize all your office communications. 

So you can get down to business. 

Plus the Merlin System is modular. Which means you can 
program any of its phones with any of its features. And you can 
expand the system as your small business grows. 

One more thing: you can get the Merlin System from AT&T's 
unique Small Business Connection. They’ll help you design the 
system that best suits your business. 

No matter what calling you’re in, get the edge by calling the Small 
Business Connection. 1 800 247-7000, Ext. 12. AT&T Information 
Systems. When you've got to be right. 


== Atal 


Circle 21 on reader service card 











ENGAGED INA. 
MAJOR 
IC POWER PLAY. 


THEGENERAL 
ISIN CHARGE. 











We've just introduced a 
new PWM, linear regulator, _ 
quad fault monitor and op amp 
with exceptional capabilities. 


For 15 years Silicon General has been a premier supplier 
of standard, hi-rel, and customized circuits for power 
management. Many are industry standards. 

Here's a sampling of our newest and best: 


The 
4th generation 
in Pulse Width 
Modulators— 
the SG1524B. 
Invented by Silicon 
General seven years 
ago, the SG1524 is — 
the industry standard 
for switching power 
supplies. Now the 
pin-for-pin replace- 
ment SG1524B inte- 
grates even more functions, so you can increase system 
reliability and build even smaller power supplies. 

Unique features include 5V + 1% low drift 
bandgap reference. Wider current limit common mode 
range. High speed shutdown. Excellent external sync 
capability. Full double pulse suppression. Dual 60V, 100 
milliamp transistors. , 

A new quad function fault monitor—the 
SG1548. This is the first precision monolithic device 
capable of monitoring four independent DC supplies 
and the AC line. Individually programmable fault win- 
dows are controlled by a precision low drift reference. 
A time delay can be programmed to ignore intermittent 
and synchronous noise in the DC lines. 





The 1524B’s faster shutdown time 
means greater protection for power 
transistors and more reliable power 
supplies. 





The SG1548 monitor simplifies power supply design by 
integrating four DC fault detectors into one chip. 


A high current 3.5A op amp—the SG1173. 
Imagine—up to 3.5A peak current from a single mono- 
lithic chip! Savings are terrific. No external drivers 





needed. Save on real estate with 20% to 50% fewer 
components. Uniquely, the SG1173 has excellent input 
characteristics and previously unavailable levels of out- 
put current. Use is in stepper motor drivers, gyro and 
servo controls and robotics. 









This high current op 
/ amp handles up to 3.5 amps 
with no external drivers. 


A high power 5A adjustable voltage 
regulator—the SG138A. Eliminate additional power 
devices and multiple lower current regulators...with very 
tight output voltage at 5 amps. 

Provides up to 5A output current over an 
output voltage range of 1.2V to 32V. Voltage reference 
trimmed to less than 1%. Transient load curents of up 
to 12 amps can be supplied without limiting. The device 
is fully protected against excessive thermal dissipation, 
load current and power device damage within the safe 
operating area. 


Standard plus. 

Although we consider these products standard, 
our “standard” differs. We'll accommodate your needs 
for specialized testing procedures, extended burn-in and 
so on. We'll even stamp on your own part numbers. 

Talk to the General about the latest “standard 
plus” power management IC's. Let us help you take a 
commanding lead. 

Contact Silicon General, Semiconductor 
Division, 11651 Monarch Street, Garden Grove, CA 
92641. (714) 892-5531. TWX: 910-596-1804. 


SILICON 
GENERAL 


Solutions for Data Conversion and Power Management. 
Circle 23 on reader service card 
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INVEST 3 DAYS 


TO MAKE THE OTHER 
PAY OFF! 
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~4985 ELECTRONIC DISTRIBUTION SHOW AND CONFERENCE 


Tuesday, Wednesday, Thursday— April 30, May 1 and 2, 1985 
Hyatt Regency Hotel, Chicago, Illinois (downtown) 
Exhibit Hours: 9:00 a.m. to 5:00 p.m. (3:00 p.m. on Thursday) 


EDS ‘85 lets you meet with your present 
vendors, acquire new lines, solve prob- 
lems, and chart your future success— 
all at one time and in one place! And 
now there’s even more to look forward 
to at your industry's national meeting 
place and marketplace. .. 


e MORE EXHIBITS! 

Over 300 major manufacturers and 
suppliers showcasing: 

¢ Components 

e Instruments 

e Accessories 

¢ Hardware 

e Equipment 

PLUS... special display area showcases 


the NEW products at EDS—new items, 
new sources 


¢ TOP MANAGEMENT 
CONFERENCES 

EDS is a “must” event for top-level 

managers from the top companies in 

distribution... for one-on-one private 

conferences on strategy, market 

analysis, problem-solving and more. 


Circle 24 on reader service card 


Seminars begin Monday, April 29 


TECHNOLOGY UPDATE! 

Special Advanced Technology Center 
—new at EDS '85—features products 
and trends that are shaping the 
future, presented by the industry 
experts on the leading edge of 
these advancements: 

¢ Gate Arrays/Standard Cells 

e Surface Mounted Technology 

Fiber Optics and Interconnect 
Electroluminescent Displays 


e MORE SEMINAR 

SESSIONS AND 

WORKSHOPS! 
Your #1 source for usable, in-depth 
industry information sessions for both 
top and middle management person- 
nel. Topics include: 
Market Outlook: 1985 Update 
Marketing Management 
Incentive Compensation 


Distribution of Computer 
Components to the OEM 


Developing & Marketing 
Value-Added Services 


Maximizing Productivity 
Effective Inventory Control 


Don't miss out on the exciting oppor- 
tunities that are waiting for you to claim 


‘them at EDS '85! And remember to 


plan your participation... a little time 
invested in advance planning and 
appointment-making can reap big 
rewards in post-EDS profits! 


¢ CONVENIENT CENTRAL 
LOCATION! 

1985 marks EDS' return to Chicago—a 

dynamic, vibrant city that offers world- 

class amenities, as well as easy access 

from anywhere. 


To receive an application for FREE 
admission to the exhibits, contact: 


ELECTRONIC 
INDUSTRY 
SHOW 
CORPORATION 


222 South Riverside Plaza, 
Suite 2710 

Chicago, Illinois 60606 
Phone: 312/648-1140 
















PACKAGING _ 


NOVEL LEADFRAN 7 


“CHIP-CARRIER Cos 75"S 


Anaheim, Calif about 145 j 
cies an astute blend of lead- about 30 in.ches, 
frame and plastic-molding tech- about $150,00/engtp 
nologies, engineers at GTE Products — price for an eve explain 
| S, 
Corp. have dramatically cut costs of Complex tool for we, : 
plastic chip-carriers having high lead frame was recently ..., ae MOre 
counts. Their money-saving combina- about $200,000 with ”!@ct leaq. 
tion: splitting ihe leadframe into it would work,” he an TE at 
quadrants and holding the leads in So GTE’s designers, ““antee 
place by carrier strips until assembly. ground in connector 
GTE unveiled its J-leaded, 68-pin came up with a design theack- 
package at the Nepcon West show 68 leads into four identicalzy, 
here in late February. The package is_ (see figure). The single tools 
designed to conform to the Joint — to produce them costs only 
Electron Device Engineering Coun- $35,000. 
cil’s standards for chip carriers for To simplify assembly, the oN 
either surface or socket mounting. rant frames are attached on b \ 
The Warren, Pa., firm had to solve ends to carrier strips. These ensu. 
the primary problem of high tooling that lead configuration and coplanar- 
costs and assembly difficulties inher- ity will not be compromised before 
ent in four-sided leadframes of 68 assembly. In addition, the carrier 
leads or more. As the input/output strips allow the quadrant leadframes 
pin count of an integrated-circuit to be metal- and solder-plated before 
package gets higher, it becomes more assembly. —Jerry Lyman 
difficult to main- 
tain lead align- 
ment and copla- | WITH CARRIER 
narity because of 
the high lead 
count. And final- 
ly, during the as- : 
sembly of a con- CAVITY 
ventional plastic 
chip carrier, oaces” 
leadframes must 
be handled sever- SEAL any 
al times before TROUGH 
they are ready to 
put in place, 
which risks dam- 
aging the leads. 
Tooling costs 
are a long-stand- 
ing problem as 
well, points out 
Richard = John- 
son, the engineer 
who is in charge 
of new products 
at the company. 
A tool for a 68- 
contact lead- Quadrants. By splitting the leadframe into four parts, GTE Products 
frame will have — slashed costs for a 68-lead plastic chip carrier. 
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Landing officer. Lt. Col. Rodney Sayles is 
trying to get the Defense Department’s long- 
Stalled MLS program moving again. 







curvilinear landing approaches. The 
system is also less sensitive to ground 
interference and will cost less to in- 
Stall than existing systems. 

The program’s first phase will con- 
centrate on developing a portable, 
lightweight tactical system and on 
modifying commercial avionics SyS- 
tems for military use. To cut costs, 
Sayles says, the military will make as 
much use as possible of available 
commercial microwave systems. 

The biggest development hurdles 
will be in weight reduction and reli- 
ability. Tentative requirements call 
for a modular system weighing under 
500 Ib, with no one part in excess of 
120 lb. Commercial systems, by con- 
trast, weigh nearly 2 tons. 

Dual capability. Unlike conven- 
tional systems, the military’s system 
will place azimuth and elevation an- 
tennas at the same location. This will 
necessitate off-set calculations to cen- 
ter landing aircraft. And because 
both instrument and microwave 
landing systems will be in use for the 
foreseeable future, Sayles says, re- 
ceivers on fighters must have the ca- 
pability to handle both. 

The DOD wants to build seven 
prototype ground stations and 40 re- 
ceivers. Sayles estimates the cost of 
the development program at $25 mil- 
lion to $30 million and Says the total 
program should run 30 months. At 
least five major contractors are ex- 
pected to compete for the develop- 
ment contract. Ultimate production 
targets call for more than 200 SyS- 
tems for the Army and Air Force. 

The program’s later phases will in- 
clude the development of a shelter- 
housed MLS as well as of a fixed- 
base landing system. -Craig D. Rose 
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as 18 just 2.0 ~many USS. 
{10 son, ‘Stry officials, it 


ovfogress,”” said Un- 
may E Commerce Lionel 
wwe WAV Week. “I am encour- 
der Sh couldn’t report that 
Olme! had agreed to a single 
ageSt for less regulation. 
theek, Olmer will be back in 
jor the second formal round 
kS with Japanese government 
ers about opening the telecom- 
nications market. The administra- 
Ve ordinances related to Japan’s 
ew telecommunications laws may 
2 submitted to Prime Minister Ya- 
thiro Nakasone’s cabinet for final 
oproval. 
A lot of talk. “They talk of pro- 
ess and agreements,” said a source 
pse to the negotiations. “But we 
ven’t got anything in writing yet. 
ose young, tough bureaucrats at 
PT [the Ministry of Posts and 
=lecommunications] are just sitting 
ck and waiting for time to run out. 
this point, we’re looking at a mar- 
t that could be administered just 
out any way MPT wants.” 
According to a senior U.S. govern- 
ent official, one of the serious regu- 
ory problems for U.S. firms is the 
quirement that companies in the 


BUSINESS ABROAD 


new value-added-networks market 
provide “elaborate descriptions of 
their business plans, details of their 
equipment design, and perhaps even 
a rundown of their potential or actu- 
al customers. And if they wished to 
expand their business, they 
would have to submit another 
application.” 

NTT picking. Another key 
U.S. objection is in product 
certification and inspection, in 
which an industry group would 
be responsible for all analog 
equipment. “The problem is 
that about 99% of the Japanese 
market is analog now, but by 
1990, it is estimated that the 
networks will be 20% to 30% 
digital,” said the same official. 
Moreover, under the proposed 
ordinance, all digital-equipment 
certification would be handled 
by none other than Nippon 
Telegraph & Telephone Public 
Corp., soon to become a privatized 
group under another of the new tele- 
communications laws. 

Still another U.S. objection is that 
under this ordinance, NTT itself 
would be exempt from equipment in- 
spection. “In effect, it would give it 
[NTT] the right to look at its com- 
petitors’ equipment and then plan its 
own marketing strategy according- 
ly,” said the U.S. official. 

Other U.S. objections concern ap- 


No change. Commerce Under Secretary Lionel 
Olmer couldn’t cite a single Japanese deregulation. 


pAIVATIZATION A U.S. BUST 


parent loopholes that would allow 
NTT to use funds from its common- 
carrier business to subsidize its activ- 
ities in value-added networks. The 
Japanese have given assurances there 
will be no cross-subsidization, but 





U.S. Embassy officials say they are 
studying the ministerial ordinances 
to see whether that is properly writ- 
ten into them. 

Another requirement calls for val- 
ue-added networks to have a chief 
telecommunications engineer, with a 
license granted by MPT. The vague 
language could allow MPT to insist 
that the engineer take a test in Japa- 
nese. One U.S. electronics executive 
here said, “In other words, we'd 


-NTT’s new logo—a symbol of change 


The death of an old and familiar logo can be as traumatic or exciting as the cor- 
porate struggles behind the change. AT&T Co.’s image was altered overnight 
when it replaced its homey and historic bell with an ultrastylized globe. NTT 





went the other way, handing Japan’s 
leading graphic designer, Yusaka Ka- 
mekura, the task of changing its slick 
den-den kosha (Telegraph & Tele- 
phone Public Corp.)—with its minimal 


design and hint of two-way communi- — 


cation (right). He came up with a 
calmer corporate symbol, soft and 
curving, but with lines of communica- 
tion less well defined. —Jesse J. Leaf 
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have to hire some guy who used to 
work for NTT.” 

The three laws, all of which take 
effect April 1, are led by the NTT 
Privatization Act, which will turn 
this public corporation into a private 
one and end its monopoly on the 
telecom market. With 320,000 em- 
pioyees and annual sales of approxi- 
mately $20 billion, NTT will have to 
compete with the private makers in 
all the traditional markets it once 
dominated (telephones and satellites) 
and the new ones, such as value-add- 
ed networks. 

Half and half. The law calls for 
50% of NTT’s shares to be sold to 
the public within five years (subject 
to review in three years), while the 
government retains the other half. It 
will retain an unspecified majority in 
perpetuity, meaning that it will still 
call the shots. (Foreigners will not be 
allowed to buy NTT shares.) More- 


over, the government will have the 


right to approve the privatized 
NTT’s officers, so it will have a great 
deal to say about how the company 
is run. 

The second major law, the Tele- 
communications Enterprise Act, sets 
out guidelines for the new market, 


' firms can hold no more 





divided betWeen Clasg 
riers, a category in wh: 






Class II 
works, while Class. II Special are 
termed big VANSs, Such as the GTE 






tional Tinks; has many and unspeci- 
fied customers (in other words, it is a 
commercial VAN); or if it has more 
than 500 lines operating at 1,200 b/s. 

This last provision has ‘the.,| 







think it sets much too low a limit. 
Because Class II Special equipment 
will be subject to much more scruti- 
ny and control than Class I General, 
the US. is complaining that the 
500/1,200 limit is “arbitrary, artifi- 
cial, and baffling.” 

The third law, an Omnibus Act, is 
an administrative housekeeping law 
amending various existing legislation 
to conform to the new market 
conditions. : 

U.S. executives here are cautious 
about speaking openly about what 
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a Class II Special if it has interna- 


discuss U.S. a 
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negotiators up in arms because Hen 
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The final \ 
USS. officials 
Mer an des 


then MPT will begive;. 
or ,flexible—it , 
ministering this so- ca l, 
One hint of this poli,” 
seen in the satellite mark 
were rumors that U.S. requ 
MPT adopt a more flexible, > 
on waveband use were getting 
able results. “We had a meeting 
week, but the Japanese governmen. 
simply repeated its position of last 
spring,” said a U.S. official. The po- 
sition is that Japan should purchase 
domestic satellites, not foreign-made 
models. —Michael Berger 


COMPUTER-INTEGRATED MANUFACTURING 





Minneapolis 
‘ren agrees on the need for 
computer-integrated manufac- 
turing, but whether anyone has actu- 
ally implemented it is still a matter 
of who you talk to. Now Control 
Data Corp. is on the verge of making 
the new technology a reality. 

By expanding its use of four strate- 
gies—investments, licensing, joint 
ventures, and product’ enhance- 
ments—Control Data will “aggres- 
sively pursue applications for com- 
puter-aided design on the factory 
floor,” says Alan Christman, manag- 
er of CIM marketing for the firm. 

New focus. Indeed, if the present 
trend continues, the Midwestern 
computer giant will be moving its 
market focus away from mainframes, 
its traditional bread and butter, and 
toward smaller computers aimed 
primarily at the integration of design 
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MIGHTY MINIS TARGET INDUSTRY 


Cutting waste. Designers 
can preview cutter paths 
with ICEM, enter changes 
before machining a part, or 
alter a machine’s instruc- 
tions while it is working. 










F 
with manufacturing— i 
in other words, CIM. 
For example, the 
company has invested il 
$1.2 million in Diver- 
sified Data Collection 
Systems, a Rochester, 
N.Y., startup that de- 
veloped a protocol for 
collecting real-time 
data from _ different 
manufacturing work cells. “The key 
is integration,” says Bill Jaques, 
CDC’s general manager for electron- 
ic CAD, adding, ‘““‘We want to de- 
sign products with our customers— 




















not just supply them with [electron- 
ic] drafting equipment.” 

To expand its capabilities in the 
development of next-generation elec- 
tronic and mechanical CAD  soft- 
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whic ye) Has access to 
8Yotocols so that 








oS that it does not 
i “ify EM to compete with 
mows in CAD/CAM hard- 
? big three [Daisy Sys- 
Yntor Graphics, and Valid 
ire SO well established in that 
i, we’re better off by cooperat- 
vith them than we are by getting 
) the business ourselves.”’ Thus 
DC is entering into an agreement 
with Mentor Graphics Corp., that 
will tie Mentor’s work stations into 
j\Control Data’s new line of Cyber 
hi 80 computers. : 
Intelligent element. According to 
Douglas Scafe, general manager of 
computer systems product manage- 
‘ment at CDC, one of the most im- 
portant applications for the Cyber 
(180 series is as the intelligent ele- 
‘ment in CIM-based production. 
“Any designer can port his designs 
from the low end of the 180 series 
[the Supermini 810] to the [quasi- 
mainframe] 990,” Scafe explains. 
“This represents an increase in speed 
on the order of 1 to 60, the largest 
compatible growth path in the 
industry.” 

Making such flexibility a reality is 
an architecture that makes it possible 
to run two operating systems—the 
NOS (6-bit/60-bit words) and NOS/ 
VE (8-bit/64-bit words) simulta- 
neously—using the same core memo- 
ry and central processing unit. Al- 
though only one program can use 
the CPU at a time, many programs 

-may have peripheral processors per- 
forming operations for them. 

This is especially useful in CIM 
because a complex task like fault 
simulation can be performed by the 
main processor while tasks that re- 
quire less power, like downloading 
design instructions to a numerical 
controller, can be handled simulta- 
neously by other processors in the 
same machine. —David M. Weber 
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Suggestions for 








New York 
Y combining little-used video- 
| I disk technology with the ubiqui- 





| tous microcomputer, science educa- 


tors at the University of Nebraska at 
Lincoln have created an interactive 
system for laboratory instruction 
that they say could help ease the 
shortage of adequate university lab 
facilities. 

Called Interactive Videodisc Sci- 
ence Instruction, the system ties to- 
gether a video-disk player, either an 
IBM Corp. Personal Computer or 
Apple I, and a color TV monitor. 

A total of six introductory college- 
level courses are now available in 
physics, chemistry, and biology. 
Courses consist of the video-disk les- 


son presentation and computer soft- 
ware on a separate floppy disk to 
control the student’s interaction with 
the disk. Most of the courses will sell 
for $425 apiece; production costs for 
one lesson range from $50,000 to 
$100,000. 

‘There is no replacement to actu- 
ally going into the laboratory,” ac- 
knowledges David W. Brooks, a Uni- 
versity of Nebraska chemistry profes- 
sor who helped develop the series. 
But Brooks says that for individual- 
ized lab instruction, “this is the 
most powerful tool I’ve ever used,” 
and claims it shows a wider variety 
of laboratory conditions than previ- 
ous teaching tools. 

Ronald Nugent, director of the 


EDUCATION 


fiDEO DISK, PERSONAL 
COMPUTER REPLACE LAB 


Lab on disk. Using this interactive video system, a 
student can conduct experiments outside the lab. 


















University’s Videodisc Design/Pro- 
duction Group, which demonstrated 
the system here at the Institute of 
Electrical and Electronics Engineers 
headquarters, characterizes it as “a 
Surrogate experience” to be used in 
school when laboratory facilities are 
unavailable or inadaquate. 

Real advantage. However, Brooks 
and Nugent point out an advantage 
to the “real world’ video-disk dem- 
onstrations versus traditional lab ex- 
periments. For example, the motion 
study uses a diver to illustrate the 
laws of motion rather than the stan- 
dard steel ball experiment. They 
maintain that students more readily 
understand such demonstrations. 

Through their individual computer 
keyboards, students interact 
with the experiment by se- 
lecting variables, interpret- 
ing data, formulating hy- 
potheses, and answering 
questions flashed on the 
screen. Students are routed 
through tutorials if their re- 
sponses are inadequate, Nu- 
gent adds. 

With a capacity of 54,000 
frames, the system can offer 
sophisticated courses, says 
Jack McBride, project direc- 
tor and general manager of 
the Corporation for Public Broad- 
casting (CPB) affiliate on the Lin- 
coln campus. Software can individ- 
ually address any of the frames as 
well as the disk’s audio capacity. 

Work on the video-disk teaching 
system began in 1977 when the Uni- 
versity of Nebraska, long involved in 
interactive teaching through its edu- 
cational TV _ network, was ap- 
proached by CPB to carry out a five- 
year research and development pro- 
gram. In 1981, funding and adminis- 
tration of the project were assumed 
by The Annenberg/CPB Project, 
which operates under a $150 million 
grant from The Annenberg School of 
Communications of the University of 
Pennsylvania. —George Leopold 
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THE BEAUTY — 
OF AUSTRIA 


(As seen by AMI.) 


SERS 


Behind the dazzling scenery 
and Viennese waltzes beats 
the highly industrialized heart 
of Europe: Austria. Second 
only to Japan in growth of 
GNP, productivity and export 
sales. 

American Microsystems 
have just built their sole Euro- 
pean integrated circuit design 
and manufacturing facility just 
outside Graz, Austria’s second 
largest city. | 

They’re not alone. In the 
past few years, more than a 
thousand foreign manufactur- 
ing firms have found a second 


home here. For obvious 
reasons. _ 

Austria offers German 
quality and efficiency at 
30 percent less than Ger- 
many’s production costs. Skil- 
led labor with virtually no 
strikes. A centralized location 
affording duty-free access 
to all European markets. All 
adding up to Europe’s most 
promising return on invest- 
ment opportunity. 

Plus a wide range of 
incentives ranking among the 
best in Europe. 

Austria’s dynamic econ- 


omy, stable currency and 
unmatched quality of life are 
still other beautiful induce- 
ments. 

Write or phone [CD- 
Austria, 405 Lexington Ave., 
New York, NY 10174, 

Tel. (212) 370-0717 for a 
complete picture on the 
beauty of business in Austria. 


AUSTRIA 


Come see the sites. 


Circle 29 on reader service card 
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Modular plugs and jacks 
from AMP. 


The new interface story with 
a happy, low-cost ending. 


Now, here’s everything you're looking for in an interconnect system bound for 
the everyday world. The popularity and wide acceptance of modular design. 
The low applied cost and tooling support you need to make the most of it. 
Check our variety and value-added features: pre-loaded plugs that mass 
terminate tinsel or stranded wire, with double strain relief; pcb jacks in top and 
side-entry versions; Accu-Plate selective gold contacts for cost-effective 
reliability, tin-plated legs for solderability. 


And our quality hand tool is the best of its kind anywhere. 
Cuts and strips cable jacketing. Mass terminates conductors 
in One operation. 

AMP Modular Interconnect Systems answer a wide range of 
interface needs. Data communications. Home computers and 
electronic games. Telecommunications. Any I/O application, in 
fact, where you need a durable, versatile, inexpensive interconnect 
familiar to everyone. 


And supported by a familiar philosophy: increased productivity, 
from AMP. 




















For more information, contact the 
Modular Interconnection Desk at (717) 780-4400. 
AMP Incorporated, Harrisburg, PA 17105. 


ANF Interconnecting ideas 












The AMP Modular Plug hand tool cuts, strips AMP modular plugs in strip form for termination AMP modular jacks feature high 
cable jacket, and terminates loose piece plugs. with AMP high-speed application tooling. reliability. U.L. listed in top-entry 
Accepts 2, 4, 6 or 8-position connectors with and flanged or flangeless side- 
quick-change dies. entry versions. 


Circle 31 on reader service card 


AMP is a trademark of AMP Incorporated. 
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TOXIC CHEMICALS 
JAR INDUSTRY 


Chip makers face action by government agencies and citizens’ groups, 


as well as possible suits over worker safety (© by Clifford Barney 


Palo Alto 
or years, the semiconductor in- 
dustry enjoyed a reputation as 





an environmentally benign savior of 
the economy. Not any more. Now it 
is struggling to find new ways to 
handle and dispose of the toxic 
chemicals that are essential to the 
fabrication of its product. 


First of two articles. 
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As residues of these chemicals be- 
gan to turn up in municipal water 
supplies, public opinion began to 
change. Government agencies of ev- 
ery stripe have taken action to force 
the industry to clean up its act, and 
the industry itself has begun spend- 
ing more money and devoting more 
personnel to the task. 

Such actions result from recent in- 


cidents across the US: 

= In Massachusetts, exposure to ar- 
sine gas has caused two deaths in 
the past two years. Also, several 
towns along Route 128 have had to 
replace sewer lines and close wells. 
= In Texas, a large number of em- 
ployee illnesses have been reported 
at a semiconductor plant, and many 
communities are currently carefully 
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monitoring their water supplies. 

# In Arizona, a spill was discovered 
in Phoenix, and tanks and a build- 
ing have been removed. 

= In the Los Angeles area, toxic sol- 
vents were spilled from a_ plant 
where printed-circuit boards are 
manufactured. 

But nowhere is the action more 
heated than in California’s Silicon 
Valley (an aerial view is shown on 
the facing page), which boasts the 
world’s highest concentration of 
semiconductor manufacturers. As if 
trade deficits and Japanese competi- 
tion weren’t enough, the electronics 
industry there got a rude shock last 
month when the respected Califor- 
nia Poll reported that 59% of all 
Californians think that the growth 
of high-tech industries poses a Se- 
vere threat to the environment be- 
cause of their use of toxic chemicals. 

Hundreds of leaks. The poll re- 
flected the widespread publicity that 
has attended leaks of chemicals at 
firms in Silicon Valley, where the 
water supply has been penetrated by 
a few leaks and threatened by hun- 
dreds more. 

The uproar over environmental 
pollution has been paralleled by a 
less publicized but extremely heated 
controversy over the health of semi- 
conductor-industry workers. The in- 
dustry thus finds itself embroiled in 
chemical warfare on two fronts— 
one outside and another inside the 
plants. 

Outside, chemical leaks have re- 
quired enormous cleanup operations 
and engendered new storage regula- 
tions that have added significantly 
to costs. Inside, the need to protect 
workers from the same chemicals 
has brought about the development 
and installation of elaborate—and 
expensive—safety equipment. 

The industry has at times found 
itself at odds with state and local 
governments, though it can also 
point to a long record of coopera- 
tion with them. It has attracted a 
flock of environmental watchdogs, 
some of whom it believes are scouts 
for the labor movement. It has also 
set up its own environmental com- 
mittees as forums for industry coop- 
eration in helping to solve the envi- 
ronmental problems. 

A whole new subindustry is blos- 
soming to provide solutions to what 
everyone sees as a very serious prob- 
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Marking the spots. The map in the 
office of Ted Smith, head of the Toxics 
Coalition group of the Santa Clara 
County Center of Occupational Safety 
and Health, gives the locations of toxic 
waste sites as well as the chemicals 
involved at each. Also delineated are 
carcinogenic chemicals. 


Warns of hazards. Dr. Joseph La- 
Dou, acting chief of occupational and 
environmental medicine at the San 
Francisco Medical Center, says toxic 
chemicals are more of a health hazard 
than the industry realizes. He says 
faulty reporting techniques make the 
record appear better than it is. 


lem. Not the least of the problems 1s 
that it’s all costing money. “The 
bottom line is [that] the bottom line 
is suffering,’ says Dan Rose, pub- 
lisher of a newsletter called ‘Elec- 
tronic Materials.”’ 

“No other industry on earth uses 
nastier chemicals than the semicon- 
ductor industry,’ Rose points out. 
This fact has never been hidden, but 
in the past year there has been a 
rising chorus of concern over its 1m- 
plications with respect to health and 
environmental safety. 

The environmental issue is the af- 
termath of two well-publicized toxic 
leaks at plants south of San Jose, 
Calif.—incidents that led to the dis- 
covery of hundreds more. On the 
other hand, the question of worker 
health is not so clear-cut and is in 
fact a matter of hot dispute. 

Last spring, Dr. Joseph LaDou, 
the acting chief of occupational and 
environmental medicine at the Uni- 
versity of California’s San Francisco 
Medical Center, wrote in the Massa- 
chusetts Institute of Technology 











magazine Technology Review that 
the toxic chemicals used in making 
wafers were more of a health prob- 
lem than industry realized. 

LaDou contends that long-term 
low-level exposure to toxic fumes 
may have severe effects on workers, 
and that the industry is hiding the 
evidence from itself by its way of 
reporting occupational illness. He is 
particularly concerned with the ef- 
fects of chemicals on the reproduc- 
tive process, because women make 
up such a large percentage of the 
fabrication-area personnel. 

High rate. To prove his point, La- 
Dou points to state and federal fig- 
ures on occupational illness, which 
he says show that the rate of illness 
in the semiconductor industry 1s 
three times that of all industry. No 
studies of industry worker health ex- 
ist, and the issue that LaDou raises 
has been clouded by a dispute over 
what constitutes an illness. 

Although the industry has ac- 
knowledged responsibility for chemi- 
cal spills and has actively supported 
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legislation designed to prevent them, 
it does not do the same in the area 
of health and safety. The Semicon- 
ductor Industry Association has 
published figures that it says show 
semiconductor manufacturing to 
have one of the best such records of 
all occupations. 





Notwithstanding this official posi- 
tion, whether because of outside 
pressure or internal concern, semi- 
conductor makers are paying more 
attention to worker health and safe- 
ty. Many companies are rapidly in- 
Stalling safety equipment such as 
monitors for toxic fumes and com- 


puter-controlled containers for cylin- 
ders of toxic gas (see story below). 
The SIA has even quietly sponsored 
research on reproductive effects. 
The chemicals in question are 
those acids, gases, and solvents used 
in every phase of semiconductor 
manufacture, from the silicon ingot 


FOR AMD, THE COST IS COMPOUNDED 
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eaks and spills are becoming a heavy financial burden 
for semiconductor companies in more ways than the 
obvious costs of cleaning them up. The price of insurance 
for what is known as environmental liability has increased at 
least tenfold in the past two years. But at Advanced Micro 
Devices Inc., legal expenses are running far higher: the 
company is suing its insurance carrier for not paying what it 
considers alegitimate cleanup claim. = 
“We filed a claim for on-site coverage cleanup, they 
denied the claim, and we’ve sued them,” says Rich Lov- 
gren, AMD corporate counsel, of the company’s disagree- 
ment with Great American Surplus Lines Insurance Co. 
Lovgren says he hasn’t wanted to talk about the suit, which 
was filed in the summer of 1983, before now. “But | have a 


strong moral and ethical objection to what they did, so now! 


want it in the open.” 

No one at the insurance firm’s home office, in Cincinnati, 
or at Great American West, its San Jose, Calif., affiliate, 
would talk for publication about the case. An underwriter for 


the company would not even say if it still covered semicon- 


ductor firms for environmental liability in California (Lovgren 
says it does not). ‘‘That’s a risk-to-risk underwriting deci- 
sion,” says the representative. 

Lovgren says AMD purchased the liability coverage 
through Great American in the spring of 1981, for ‘just a 
shade over $10,000 in premiums.” After filling out an 
application, AMD was granted $10 million of environmental 
liability coverage through Great American and another $10 
million through a secondary carrier. The policy covered 
some $1 million worth of on-site cleanup, according to 
Lovgren. He says AMD’s record was good enough that its 
policy was renewed at a cheaper rate the next year. Great 
American dropped the second carrier and assumed the 
entire $20 million liability itself. | 

Great American granted the $20 million policy both initial- 
ly and at renewal time solely on the basis of AMD’s 
application form, says Lovgren, without ever conducting an 
on-site inspection. When AMD filed a claim in spring 1982 
for its highly publicized on-site cleanup operation on Duane 
Avenue in Sunnyvale with Signetics Corp. and TRW Inc., the 
insurance company promptly denied the claim. “Their stat- 
ed reason for denying the claim was [that we had] prior 
knowledge of the spill before taking out the insurance,” 
says Lovgren. “My cynical side says they’d rather pay 
$50,000 to defend a suit than pay out $10 million for acting 
in bad faith, along with the $1 million on the policy.” 

Although many semiconductor firms, including Signetics, 
would not talk to ElectronicsWeek about the use of toxics 
inside their plants, AMD did. The company once had a fairly 


bad reputation among workers for its handling of dangerous 
substances, and along with Signetics and TRW was ac- 
cused of stalling on the Duane Avenue cleanup. Nonethe- 
less, AMD environmental manager Mike Gingrass spoke 
freely about the spill and cleanup in Sunnyvale and how he 
believes AMD now protects its workers. 

The back lot at AMD is testimony to AMD’s checkered 
chemical past. An L-shaped row of metal plates covers the 


_ site where 6,000 cubic yards of soil contaminated with 


trichloroethylene was excavated and the hole refilled. A 
huge fenced-in area houses a carbon-filtration unit, which 
holds 40,000 pounds of carbon and cleans 175,000 to 
200,000 gallons of water a day, pumped from the contami- 
nated aquifer at Duane Avenue. And concrete vaults line 
any area where conduits or vats move or store acids before 
disposal, so that leaks can be spotted more easily. The 
cleanup has cost over $1 million. ‘All spills cost that much,” 
says Lovgren. “The million-dollar club is easy to join.” 
“The original acid-neutralization system was installed 
when the facility was first constructed,” says Gingrass. “It 
was a direct-bury three-tank system with no vault and no 
secondary containment. The first tank corroded and sprang 
a leak. Evidently, solvents, which had been introduced into 
the system either through mistake or dragout through the 
wafer boats, escaped into the surrounding soil and went into 
the upper layer of ground water.” (Dragout occurs when 
wafers are submerged in a chemical bath for etching or 
cleaning, and a finite amount of material stays on the wafer 
boat and wafers. This material is then “dragged’’ down the 
acid-neutralization pipe.) Now, AMD has electronic sniff- 
ers—which cost $75,000 each—that tell when anything 
leaks, he says. 


oe the plant, workers learn how to handle the chemi- 
cals in training programs, conducted either by paid staff or 
by specialized contractors, Gingrass says. The company 
also uses chemicals in the smallest amounts possible. “It's 
more costly and less efficient, but much safer when you 
have to clean something up,” he explains. Standard protec- 
tive gear—gowns, glasses, protective gloves, plastic 
sleeves, and face shields, as well as sinks with special 
hoods and shields—is in place in all clean rooms or where 
toxics are used. 

In addition, toxic gases vented from clean rooms are 
exhausted to a scrubber system, where they are wet- 
scrubbed before being released to the atmosphere. Lami- 
nar-duct air-flow systems are supposed to keep particulates 
isolated in the work area. But they may not be as effective 
as believed. Because many precautions that semiconduc- 
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to the finished chip. They are: 

m Sulfuric and hydrochloric acids 
are used in cleaning chips, and hy- 
drofluoric acid in etching them. 
They are all irritating to skin, eyes, 
and the respiratory tract. Hydroflu- 
oric acid also attacks bones. 

m Silane, arsine, and phosphine gas- 
es are used for doping and fluorinat- 
ed hydrocarbons for plasma etching. 
Silane is pyrophoric—that is, it can 


spend the re st 
cleanup flow alm: 
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ignite spontaneously—and is blamed 
for an explosion that destroyed an 
Oki Semiconductor plant in Japan. 
Arsine, one of the most toxic of all, 
has a number of systemic effects and 
breaks down to arsenic in the body. 
m Organic solvents, which are used 
in vapor degreasing, pose one of the 
toughest problems of all because 
they can’t be neutralized. They are 
blamed for cancer and birth defects 


as well as for systemic illnesses. 

With the issue more serious than 
ever after four years of cleanup, the 
SIA last month hired an expert 
from the chemical industry itself as 
its director of environmental and oc- 
cupational safety and health affairs. 
He is James T. Dufour, a lawyer 
and industrial hygienist from the 
Stauffer Chemical Co. 

“It’s become obvious to us that 


| 
! 
| 
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we need a qualified professional to 
advise us,” says SIA _ president 
Thomas D. Hinkelman. 

Dufour sees the semiconductor in- 
dustry as a hapless user caught up 
in a problem not of its own making. 
Compared with what chemical man- 
ufacturers are facing in New Jersey, 
Pennsylvania, and Florida, he says, 
“this industry doesn’t really have a 
problem.” But no one questions that 
the industry, its former clean image 
tarnished, needs some help. 

Long list. The list of toxic-spill 
sites in Silicon Valley reads like a 
who’s who of the semiconductor in- 
dustry. There are more than 300 
known spills, with new ones being 
found every week. 

The most severe leaks, besides the 
original ones discovered in South 
San Jose, are in Sunnyvale, where 
Advanced Micro Devices, Signetics, 
and TRW have agreed to share re- 
sponsibility for a cleanup, and in 
Mountain View, at Fairchild, 
Raytheon, Siltec, Intel, and NEC 
sites. These spills have caused the 
closing of 50 private and _ public 
wells. (The Sunnyvale leaks have 
not reached the water supply.) 

The worst leakage into the water 
supply occurred at the Fairchild 
Camera & Instrument Corp. plant 
in San Jose. One well that supplied 
drinking water to the surrounding 
community was subsequently found 
to contain over 8,000 parts per bil- 
lion of a solvent known as 1,1,1- 
trichloroethane, or TCA. Santa 


Clara County requires cleanup ac- 
tion at 5 ppb. The well was taken 
out of service. 

The California Department of 
Health Services later performed two 
controlled epidemiological studies 
on women who conceived during a 
two-year period before the leaks 
were discovered. The studies showed 
that the rate of spontaneous abor- 
tions in the district around the well 
was double and the rate of congeni- 
tal heart defects triple those of the 
control group. 

The studies were carefully drawn 
to exclude other maternal risk fac- 
tors. However, because the pattern 
of the reproductive problems in the 
area studied did not match the dis- 
tribution of water from the contami- 
nated well, the department stopped 
short of tying the defects directly to 
the water. Followup studies are 
planned. 

The leaks at Fairchild and at a 
nearby IBM Corp. plant prompted a 
state survey of other plants in Santa 
Clara County, which turned up 89 
more and triggered a massive re- 
sponse on the part of all levels of 
government and in industry. Last 
July, the various government agen- 
cies came together in the South Bay 
Ground Water Contamination Task 
Force to achieve some kind of 
coordination. 

The federal Environmental Pro- 
tection Agency has listed 19 of the 
sites as candidates for its Superfund. 
It is also conducting a study of the 
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own 1 chemical division. Fomed ours years ‘ago afler « se _ 
injured when they responded to chemical spills, the division now includes three 
full-time chemists. At least one is always on call. 
The division’s operating budget this year is $240, 000, which covers ‘the 
salaries of the three chemists (two of whom have PhDs) plus equipment and 
support staff. The equipment includes a specially equipped van with self- 
contained breathing apparatus and toxic-gas detectors. The van can reach. any | 
place in the city in 7% minutes, and its response time to most companies 
storing hazardous chemicals is two to three minutes, the department Says. 
Chemist Larry Monette says the van (see picture) responded to about 100 
spills at semiconductor and printed-circuit-board plants last year. . 
The usual problem at semiconductor firms is a gas leak, Monette says. Ne : 
firefighters have been injured since the chemical division has been in place, — 
although some experienced “ay nausea when they were briefly ex- | 


1 fire department has its 
ral firefighters were _ 


—Eve Penne’ 


area’s risks from toxic pollutants in 
the air and groundwater as one of 
its three Integrated Environmental 
Management Projects. (The others 
are in Philadelphia and Baltimore.) 

New law. Semiconductor firms 


joined with other industry associa- 


tions in the Industry Environmental 
Coordinating Committee to help 
write a model ordinance for the 
storage of hazardous materials 
(since adopted on local and regional 
levels and as state law) and a model 
building code. Industry has also 
funded the Clean Water Task Force 
to monitor and report on the clean- 
up. Individual companies have per- 
formed extensive cleanup opera- 
tions, although at first some of them 
were criticized for arguing over 
which one bore responsibility for 
untraceable spills. 

In addition, labor and public-in- 
terest groups such as the Silicon 
Valley Toxics Coalition have kept 
up public pressure. When the Sun- 
nyvale leak was found to be spread- 
ing toward residential areas last 
summer, the Toxics Coalition drew 
more than 100 people to a protest 
meeting in a Sunnyvale church. 
They heard former semiconductor 
workers tell of being ordered to 
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Industry team. Thomas D. Hinkelman (seat- 
ed), president of the SIA, and James T. Du- 
four, director of environmental and OSHA 
affairs for the trade group, say the semicon- 
ductor industry has a good health record. 


pour chemicals into the ground. A 
representative of the Santa Clara 
Central Labor Council urged resi- 
dents to pressure the legislature to 
force companies to spend more on 
cleanup activities. 

They’ve already spent plenty. 
IBM says it has paid $42 million 
and Fairchild reports spending $23 
million to clean up the San Jose 
spills. (IBM’s diligence was reward- 
ed last month when the state’s San 
Francisco Regional Water Quality 
Control Board decided not to rec- 
ommend that the state attorney 
prosecute the firm for allowing the 
spill in the first place.) The SIA esti- 
mates that in all, Silicon Valley 
firms have spent close to $100 mil- 
lion. And not only is the end not in 
sight, but it may never be in sight. 
“We'll probably never turn off that 
pump,” says an AMD official about 
the Sunnyvale spill cleanup effort. 

Is the cleanup working? “There’s 
no question that the situation is get- 
ting better,’ says Donald Dalke, an 
engineer with the San Francisco Re- 
gional Water Quality Control 
Board. “‘We have major efforts at all 
known sites. All municipal suppliers 
routinely check their water. No ma- 
jor wells are known to be contami- 
nated. Companies are more aware of 
the problems with storage tanks. So 
there’s no way it can be getting 
worse. 

“But there is one uncertainty,” he 
adds. “Is there a major problem we 
haven’t found yet?’ Old spills are 
still being discovered at the rate of 
three or more a week, he says. The 
SIA points out, however, that none 
of the known sites is still leaking. 

A bombshell? Ted Smith of the 
Toxics Coalition agrees that pro- 
gress has been made in cleaning up 
the spills. But he says it is possible 
that only 10% of them may have 
been discovered. The Mountain 
View spill, Smith says, may be a 
bombshell just as shattering as the 
spills in San Jose. 

Smith also notes that the ordi- 
nance requiring storage of hazard- 
ous materials in double-walled tanks 
is not retroactive. In addition, 
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though all old tanks must be moni- 
tored, some owners may not comply 
with the monitoring requirement— 
and those who do may still miss 
some spills. 

Dalke says that industry acts 
quickest when it is prodded by state 
agencies. But the regulatory system 
is extremely complex—Smith calls it 
“completely cockeyed”—with a doz- 
en different agencies exercising dif- 
ferent levels of control. For example, 
the water quality control board is re- 
sponsible for maintaining the water 
supply. But once toxic chemicals are 
introduced into it, the Health De- 
partment acquires some jurisdiction. 

Single agency proposed. To ease 
that situation, California Gov. 
George Deukmejian has proposed 
the creation of a single Department 
of Waste Management for the state, 
formed from a dozen current agen- 
cies. The plan has met with little 
enthusiasm, however. Assembly 
Speaker Willie Brown has his own 
plan for reorganization, but SIA 
president Hinkelman says, ‘Neither 
the governor nor the legislature will 
be able to write their own ticket.” 

Thomas Leacock, city manager of 
Sunnyvale, gives Dalke’s board credit 
for most of the leadership in organiz- 
ing a cleanup. But he notes that it is 
severely understaffed. Although the 
board has requested that its 14-mem- 
ber staff be more than doubled, it is 
given little chance of getting the ad- 
ditional staff. 

Sally Reed, head of the South Bay 





Task Force, likes Deukmeyjian’s idea 
of a single accountable agency but is 
skeptical about its chances for early 
implementation. In the meantime, 
Reed’s task force is considering a 
plan to make a single local agency, 
the Santa Clara Water District, re- 
sponsible for overseeing Silicon Val- 
ley leaks. That would cost $3 million 
and require the hiring of more than 
30 people. 

Gas stations guilty. All cleanup 
calculations have a wild card—the 
size of the role played by leaks from 
the tanks at gasoline stations. Hin- 
kelman says oil companies were the 
chief opponents of the hazardous-ma- 
terials-storage ordinance that the 
state legislature passed last year. 

What’s more, at least 200 of the 
toxic leaks in Silicon Valley are from 
gas stations—although gasoline tends 
to float and thus does not penetrate 
the aquifers from which the water 
supply is drawn, as Dalke notes. 

The EPA is preparing an overview 
of the entire problem of pollution in 
Silicon Valley in its Integrated Envi- 
ronmental Management Project. The 
project has been under way for a 
year, and a report on its findings is 
expected in about 60 days. 

According to project manager Da- 
vid Morrell, the idea is to examine 
effluents and emissions with regard 
to population densities, exposures, 
and geography in a computer model 
that allows prediction of risk factors. 
The project consults monthly with 
local and county officials, who will 
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hazardous wastes generated by semiconductor man- _recei 
ufacturers, state and local regulators have < Iso begun to materials. 
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industry: makers of printed-circuit boards. 
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the problems associated with organic chemic 
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use the study’s results in making de- 


cisions that affect the environment. 

Defining the problem is an irk- 
some obstacle to attempts to correct 
health and environmental problems. 
“The most irritating thing of all is 
that we don’t know how serious the 
problem is,’ says Glenn Roberts, leg- 
islative aide to U.S. Rep. Norman 
Mineta of San Jose. “We urge, en- 
courage, and push various adminis- 
trative agencies to expedite cleanups. 
We’re trying to improve the laws so 
that [toxic leaks and spills] don’t 
happen elsewhere.” 

Definition of health. There is dis- 
agreement about the severity of the 
toxic spills reported in Silicon Valley 
and the danger they pose to the 
drinking-water supply, and even 
about industry’s promptness in clean- 
ing them up. But no one disputes 
that dangerous chemicals have in- 
deed leaked into the ground water, 
and that something must be done 
about it. 

By contrast, the dispute over 
workers’ health focuses on whether 
the industry has a poor health re- 
cord. That, in turn, is based on defi- 
nitions of illness as well as on how 
the statistics on health are listed and 
interpreted. 

The debate centers on the definion 
of an occupational illness, which 
really translates as an OSHA-report- 
able illness. This means an incident 
that must be reported to the state 
Occupational Safety and Health Ad- 
ministration, a division of the De- 
partment of Industrial Relations. 

Using statistics provided by the de- 
partment for 1977 through 1980, La- 
Dou, of the San Francisco Medical 
Center, tries to demonstrate that the 
semiconductor industry has an illness 
rate more than three times the manu- 
facturing industry’s in general. But 
the SIA, using figures from the U:S. 
Bureau of Labor Statistics, purports 
to show that semiconductor manu- 
facturing was the third safest in the 
nation, ranking behind only the man- 
ufacture of missiles, space vehicles, 
and typewriters in 1982. 

The source of all of the data is the 
same—OSHA reports filed by manu- 
facturers after incidents of injury or 
illness. But California has not broken 
out separate figures for the semicon- 
ductor industry from overall elec- 
tronics-industry reports since 1981, 
partly because of a change in the 
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method of reporting and partly to 
skirmishing in the bureau, which re- 
sulted in a change in the size of the 
statistical data base. The upshot is 
that semiconductor-industry illness 
figures are buried in the admittedly 
low figures for injuries in the elec- 
tronics industry, LaDou says. 
Before 1981, incidents in which 
workers were exposed to toxic gas 
were reported as illnesses, according 
to bureau guidelines stating that 
cases resulting from one-time inci- 
dents were injuries and those result- 
ing from prolonged exposure to a 
hazard were illnessess. All illnesses 
must be reported. However, injuries 
need not be reported unless they re- 
sult in loss of consciousness, restric- 


porting system the companies can 
screen out inhalation incidents they 
consider trivial. Consequently, they 
skew the state’s health and safety re- 
cords. “No industry has ever done 
anything so clearly against the inter- 
ests of its workers.” 

More support. Unable to track ill- 
nesses per se, LaDou has turned to 
statistics on lost work days and come 
up with more figures that he says 
support his case. For instance, in 
1983—the last year for which bureau 
figures are available—occupational 
illness was responsible for 22.8% of 
all work-loss cases in the semicon- 
ductor industry in California. For in- 
dustry as a whole, the figure was 
7.2%, he reports. 





Sees improvement. “There’s no question that the situation is getting better,” says Donald 
Dalke, an engineer with the state’s San Francisco Regional Water Quality Control Board. 


tion of work, or medical treatment 
beyond first aid. 

Semiconductor firms believed that 
occasional inhalations of gas that did 
not result in any symptoms were not 
illnesses. In 1981, acting on the ad- 
vice of Dr. Donald Lassiter, a one- 
time federal OSHA official it had 
hired as a consultant, the industry 
Started treating inhalation cases as 
injuries. Most of these did not re- 
quire reporting, and the injury-plus- 
illness rate dropped dramatically. 

Inhalations that resulted in no 
symptoms and no loss of work were 
more properly considered as expo- 
sures only. Thus they simply were 
not listed unless they caused loss of 
work, explains Lassiter. 

LaDou says that using the new re- 


Part of this discrepancy may be 
because the industry has such a low 
injury rate, making the percentage of 
illness high. “I don’t dispute Joe [La- 
Dou]’s__figures,’’ Lassiter says. 
““We’re using the same data, after all. 
But we [the SIA] see the same 
cases—why don’t we see a high ill- 
ness rate? Most of these cases are 
called ‘systemic poisoning,’ and the 
state can’t even find the particular 
body system involved.” 

Lassiter now operates an industry 
injury/illness reporting system for 
the SIA that covers more _ than 
100,000 workers in the industry. Par- 
ticipating companies—including 
most of the big ones—send their 
OSHA data to Lassiter, who cross- 
correlates it against job descriptions 
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Now you don’t have to compromise to 
have it all in a personal computer. 

Pick the COMPAQ DESKPRO” 
over the IBM’ PC or XT and you get a 
lot more computer for your investment. 

One that runs thousands of the most 
popular programs right off the shelf— 
at speeds two to three times faster. One 
with a dual-mode monitor (amber or 
green) to display text and graphics. One 
with exclusives like internal tape backup 
and shock-mounted storage system. 

Pick the COMPAQ DESKPRO over 
the IBM AT and you get comparable 
performance without sacrificing any 
PC or XT compatibility... but for a lot 
less investment. 

And, of course, you can start having it 
all with your COMPAQ DESKPRO 
today. It’s available now. 

In short, COMPAQ DESKPRO is 
the only personal computer that can 
grow from a PC to XT to AT level 
of functionality—easily, affordably, 
compatibly, 





Configure it the way you want: With 
one or two diskette drives. One or two 
fixed disk drives. Or new options like 
a 30M-byte high-performance fixed disk, 
high-speed 8087-2 co-processor and 
internal tape backup for either the 
10M-byte or 30M-byte fixed disk. 

UNIX-based operating systems? We 
run them today PC DOS Version 3.0? 
That, too. Networking? Can do. Multi- 
users? No problem. Multi-tasking? Easy. 
‘Tape backup? It’s inside. High-resolution 
text and graphics? Standard. Two speeds? 
Exclusive. 

When you pick the COMPAQ 
DESKPRO, you do have it all—from 
the company that makes the best-selling 
portable business computer in the world. 
For a free brochure and the location 
of your nearest Authorized COMPAQ 
Dealer call 1-800-231-0900, Operator 2 or 
Telex 795437 COMPAQCOMP HOU. 
In Canada, call 416-449-8741. 
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and provides detailed (and confiden- 
tial) reports on how each company 
compares with the industry average. 
“It’s like a share-of-market report,” 
he notes wryly. 

Lassiter and the SIA maintain that 
reporting exposures as_ illnesses 
would provide a false picture because 
it hasn’t been proved that low-level 
exposure to toxic fumes is harmful. 
“There 1s no question it isn’t proved. 
It has not been studied. But we have 
some very strange data for a ‘non- 
problem’ area,” replies LaDou. 

Responds Lassiter: “Based on 
what I see—which are the OSHA- 
reportable illness and injury fig- 
ures—I think the semiconductor in- 
dustry is one of the safest and health- 
lest in the United States.” 

Little medical study. Beyond some 
research in Scandinavia resulting in a 
generalized conclusion that long- 
term exposure to solvents causes an 
increased prevalence of neuropsychi- 
atric illness, very little medical study 
has been done on the possible effects 
of long-term low-level exposure to 
toxic chemicals. Lassiter says that, in 
time, the detailed records he is keep- 
ing for the SIA can help pinpoint 
long-term effects. 

LaDou suggests that a direct study 
of industry workers, such as a study 
of pregnant female workers on the 
fab lines, would reveal a lot about 
the effect on health of working with 
chemicals. It would cost $1 million, 
take two to three years, and would 
require the cooperation of several 
large companies. 

According to Hinkelman, the SIA 
has funded a study something like 
that. But he won’t reveal details, ex- 
cept to say that the study is being 
conducted independently at a univer- 
sity and that results will probably be 
available this year. 

Dr. Linda Rudolph, an epidemiol- 
ogist who worked on the California 
study of the Los Paseos water dis- 
trict (which was a victim of the Fair- 
child spill in San Jose), says that one 
proper follow-up of such a study 
would be a study of an increased-risk 
group, such as semiconductor work- 
ers. No such study has been an- 
nounced, although the state has ap- 
propriated $625,000 for follow-ups. 

In May, the SIA and the Semicon- 
ductor Research Corp. will sponsor a 
two-day workshop on the impact of 
hazardous semiconductor process 
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technology on health and safety. La- 
Dou acknowledges that the industry 
does seem to be responding to issues 
of health and environmental safety, 
but he remains skeptical of manage- 
ment’s commitment. 

LaDou is serving as general editor 
of a special issue of a quarterly medi- 
cal journal devoted to health, safety, 
and environmental issues that arise 
from the use of chemicals in the 
semiconductor industry. The issue, 
called Health in Electronics, will be 
published in September. 

He warns that the industry runs 
considerable legal risk if it does not 
take a greater interest in long-term 
illnesses and systemic effects. “I 
went to Sweden to talk with some of 
the people who have been studying 
toxic chemicals. In the waiting room 
I met some Americans. They were 
plaintiffs’ lawyers.” 





Although the SIA concedes that 
past safety and environmental prac- 
tices—which it defends as standard 
for all industry at the time—may 
have left something to be desired, the 
association insists that some of the 
current pressure on industry is a ruse 
to open the door for organized labor. 

Unions are anathema to semicon- 
ductor manufacturers, who fear they 
would be made noncompetitive if 
their workers were organized. No 
semiconductor workforce is orga- 
nized, and the companies maintain 
substantial voluntary programs of 
benefits. 

“The toxic chemical problem is 
new,” says the SIA president Hinkel- 
man, a former executive with both 
Motorola Inc.’s Semiconductor Prod- 
ucts Sector and Fairchild Camera & 
Instrument Corp. “It’s very visible 
here [in Silicon Valley] because of 
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the concentration of industry—and 
the existence of an adversary group. 
Fixing the problem is insufficient be- 
cause the adversary group has anoth- 
er agenda.” 

Singles out SCCOSH. The group 
he is talking about is SCCOSH, the 
nonprofit Santa Clara Center for Oc- 
cupational Safety and Health, which 
he claims is raising health issues 
among workers so that others may 
organize them. 

Founded in 1979 by Pat Lamborn, 
a former National Semiconductor 
Corp. assembler, SCCOSH is partly 
funded by the Santa Clara Central 
Labor Council and the Building 
Trades Council. The group originally 
enjoyed federal OSHA funding to 
carry on worker education about safe 
handling of toxic chemicals. 

“This is the largest nonorganized 
industry in the United States and one 
of the fastest growing,” the SIA’s 
Hinkelman says of the semiconduc- 
tor industry. “We have successfully 


maintained a nonunion environment — 


as far as pay and benefits are con- 
cerned. Unions are now turning to 
the health issue because the others 
haven’t been successful.” 

Hinkelman says he fully supports 
SCCOSH’s right to accept union 
backing. But he complains that the 
group misrepresents the industry’s ef- 
forts to improve safety and environ- 
mental protection. 

He says that records kept by the 
SIA show the industry to be one of 
the healthiest and safest in the coun- 
try. He also says that it has made 
major efforts to clean up toxic spills 
and to write codes and model ordi- 
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nances that would prevent future 
incidents. 

Lamborn responds that the indus- 
try drags its feet on safety measures 
and is ignoring dangers to health. 
“Our evidence indicates that people 
experience debilitating illnesses relat- 
ing to chemical exposures, both 
acute and immediate, and chronic.” 
The companies are not dealing with 
that issue, she says, but she concedes 
that the evidence is anecdotal. “I 
don’t know if it’s right—neither do 
they. It may apply to thousands of 
people.” 

SCCOSH charges that the elec- 
tronics industry successfully peti- 
tioned President Reagan to get its 
OSHA funding cut in 1981. “They 
[chipmakers] think we’re a pain in 
the neck,” says SCCOSH aide Shir- 
ley Conrad. She is now organizing 
Silicon Valley workers who consider 
their health to be impaired by their 
Occupations into a SCCOSH activity 
called the Disabled Workers United 
Group. 

See pressure needed. SCCOSH’s 
environmental arm is the Toxics Co- 
alition, headed by attorney Ted 
Smith. Smith says that the highly 
competitive nature of the semicon- 
ductor industry makes companies re- 
luctant to spend extra money on en- 
vironmental protection. ‘“There has 
to be some additional outside pres- 
sure to give them incentive.” 

Some of that pressure comes from 
Smith’s wife, Amanda Hawkes, who 
is also an attorney. Hawkes has rep- 
resented a number of workers against 
semiconductor firms about work-re- 
lated issues. Neither Smith nor 


Competitive. Intense competition among 
companies makes them reluctant to allocate 
resources to police the enivronment, says 
Ted Smith, head of the Toxics Coalition. 


Hawkes sees any conflict of interest 
in the dual family role. 

“The issues raised by the Toxics 
Coalition are important,” Hawkes 
says. “I have the same interest in 
controlling hazardous wastes as any- 
one. In my work, I represent individ- 
ual people who claim they have suf- 
fered harm.” 

At the same time, the industry has 
its own husband-wife team: Dianne 
McKenna, a member of the Santa 
Clara County Council and former 
mayor of Sunnyvale, home to dozens 
of semiconductor firms, and Regis P. 
McKenna, whose public-relations 
firm wrote an SIA position paper 
emphasizing industry achievements 
in safety and health and environmen- 
tal protection. 

Regis McKenna sees no conflict 
here either. “I live in the heart of 
Silicon Valley myself, not up in the 
hills. I drink the water. I’m not in- 
terested in protecting the semicon- 
ductor companies—I’m interested in 
solving the problem.” 

In addition, he says, “There is 
plenty of blame to go around—semi- 
conductor companies for allowing 
the problem to occur in the first 
place, local, state, and national gov- 
ernmental agencies for not acting on 
it sooner, and suppliers for not edu- 
cating their customers on how to 
handle the chemicals.”’ 

Lawsuits feared. He explains that 
the companies are leery of getting 
together on the problem because they 
are afraid of lawsuits. “For six 
months, I’ve been trying to collect 
semiconductor executives and politi- 
cal representatives in a room where 
they won’t feel threatened by what I 
say or do. There isn’t an executive in 
the valley who doesn’t want to solve 
the problem. But they’re afraid to 
discuss it openly because of the 
threat of lawsuits.” LJ 


Reporting for this series was also pro- 
vided by Eve Bennett and Denise Ca- 
ruso in Palo Alto, Craig D. Rose in 
Boston, George Leopold in New York, 
J. Robert Lineback in Dallas, Wesley 
R. Iversen in Chicago, Larry Waller 
in Los Angeles, and Jon Joseph in 
Tokyo. 
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The ElectronicsWeek Index, a seasonally adjusted measure of the 
U.S. electronics industry's health, is a weighted average of various 
indicators. Different indicators will appear from week to week. 
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U.S. ELECTRONICS INDUSTRY SHIPMENTS 


Shipments ($ billions) : : 
Communications equipment 4.820 a | 4.812 
Radio and TV receiving equipment : 0.979 0.876 0.758 
Electronic and electrical instruments | 4.838 4.819 4.568 


Components 


U.S. GENERAL ECONOMIC INDICATORS 


. 
Budgeted outlays of the federal government ($ billions) 76.838 77.583 74.705 
‘Hions) 


Index of leading economic indicators 





1,833 1,595 1,704 


A precipitous decline in shipments of communica- the most recent equipment category to be affected by 
tions equipment in January pushed the Electronics- the increased wave of imported electronics gear. Oth- 
Week Index down 1.2% in the current week to its er types of electronics goods fared better. Shipments 
lowest point since the beginning of August. Communi- of radio and TV equipment surged almost 12%, while 
cations equipment, with shipments down over 7%, iS instruments inched up as well. 


Budgeted outlays of the Department of Defense ($ billions —-19.367 20.156 19.576 


Total housing starts (annual rate in thousands) 
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A FASTBUS NEEDS A FAST DRIVER: FMAGOI. 


_ The FASTBUS needs a gate array that can keep 
a pace with it. The FMA601, the first ready-made 

| chip specially designed for it, keeps up with 
FASTBUS’ maximum speed and specs. One and 
a half times as fast as normal ECL ICs for the 
ADI function, it takes up only 10% the space. 
And it consumes a mere 2.5 watts. Best for 
speed, space, and power economy. who could ask 
for anything more? 












@FASTBUS Drivers and Receivers (8bit) 

@ Output Latches | 

@ Parity Logic 

@ Logical Address Compare 

@25 Ohm Bus Drivers. 

@Basic Technology—Motorola Macrocell Array- 
MCA600ECL 

@72Pin-Pin Grid Array 
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Export/Import Agent: ASKOM INCORPORATED, 54-5, 3 chome, Wada, Suginami-ku, Tokyo 166 Tel.: 03-317-2201 Telex: J29107 ASKOM Fax.: 03-317-1776 
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Wafer Scale Integration 


No one has been able to consis- What is the market potential | 
tently provide integrated circuits | andwhoare the players? Isa 
ona whole wafer. Yetanumber of breakthrough around the corner? 


companies are dedicated to These and other answers to 
achieving the speed and reliability questions on wafer scale integra- 
advantages it offers. tion in this report. 
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How to ke ep from 
the electronic war. 














Is the electronics industry going the way of 
other industries? 

There used to be 600 automobile manufacturers 
in the United States. Today there are four. 

Once there was a brewery in every city. Today 
most of them are gone. 

Today there are 200 personal computer 
manufacturers. How many will there be 
tomorrow? 

The shakeout has started. Yesterday’s darlings 
are today’s disasters. Many companies have seen 
their reputations shattered. And the casualties 
continue to mount as competition intensifies. 

Technology on a rampage. 

Today’s rampaging technology has done in 
many of yesterday’s heros. 

Such was the case when the 16 bit technology 
wiped out the computer companies still 
working with 8 bit technology. Or 
when the marketplace gave 

the VCR the nod over the 
videodisc. 














, NGiBorn NE COMPUTER {/ 
a SOLOSYSTEMS |. 








being a casualty in 


Some say PBX technology will replace local area 
networks. And CMOS will overrun NMOS. And 
laser optical networks will challenge satellites. 

Where do I get my Edsel serviced? 

Customers are concerned. Nobody wants an 
orphan. Who wants to be stuck with a product 
without service, without spare parts, without 
product enhancements? | 

What customers do want in today’s fast- 
changing marketplace are “‘credentials”’. They want 
assurance that the company they’re buying from 
will be around after the smoke clears. 

Survival requires better decisions on such things 
as technology, positioning, marketing and 
distribution. Decisions that have to take into 
consideration not only other U.S. companies, but 
global competitors as well. 

ElectronicsWeek to the rescue. 

The old days are gone forever. That’s why more 
and more decision makers turn to Electronics Week. 
Recognizing and analyzing important trends in 

technology is the most important way 
Electronics Week contributes to the “‘better’’ 
decision making process. That’s because today’s 
winners are those companies that anticipate the 
technological zigs and zags of the marketplace. 
The voice of the industry 
heard every Monday. 

Electronics Week utilizes the largest news bureau 
system in the industry to provide its readers with 
timely technical analysis and information. (We’re 
the only electronics magazine with full-time 
editorial bureaus in Japan, London, Paris and 
Frankfurt.) 

It’s our world-wide perspective that attracts 
readers from every part of the globe. If you’re not 
one of them, perhaps you should be. 

Subscribe today. It isn’t going 
to get any easier out there on the 
electronics-battlefield. 

Call toll-free 1-800-257-9402 or 
write Electronics Week, CN 807, 
Martinsville, N.J. 08836. 

A one-year subscription in the 
U.S. 1s just $32. 
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Cambridge, Mass. 
hen Danny Hillis casually re- 
marked once that he drives to 

work in a fire engine, the next ques- 
tion was automatic: Where did you 
get the fire engine? “Oh, I traded in 
my other fire engine for it,’ Hillis 
answered with a grin. 

If that sounds whimsical, Hillis 


also asserts that the company he co-- 


founded two years ago, Thinking 
Machines Corp., will produce by the 
end of this year a non-von-Neumann 
computer linking 64,000 processors 
in a highly parallel architecture. No 
whimsy here, though, because the 
prototype, called the Connection Ma- 
chine, will be delivered to the De- 
fense Advanced Research Projects 
Agency. 

All-star team. At Thinking Ma- 
chines, Hillis works with an all-star 
list of founding scientists that in- 
cludes renowned Massachusetts Insti- 
tute of Technology professor Marvin 
Minsky. Another key member of his 
team is Marvin Denicoff, who was 
director of artificial-intelligence re- 
search at the Office of Naval Re- 
search. But principal credit for the 
Connection Machine’s architecture 
goes to the 28-year-old Hillis. Born 
in Baltimore and raised in the South- 
west, he arrived at MIT 11 years ago 
to study neurophysiology. 

A career probing neurons seemed 
the ideal way to probe the secrets of 
the brain, which Hillis finds ‘“‘the 
most exciting mystery left in  sci- 
ence.” Yet soon after arriving at 
MIT, Hillis found he was more inter- 
ested in the goings on in Minsky’s 
AI laboratory. 

“Tt was the golden age of artificial 
intelligence,” he says. “‘People were 
just realizing how much was possi- 
ble—but didn’t realize how hard it 
would be to get there.” Those diffi- 
culties arose when scientists tried to 
scale up the promising experiments 
of the day and quickly ran up 
against the limits of their computers. 

As scientists at MIT sought to 


48 


FROM NEURONS TO TRANSISTORS, 
HILLIS THINKS IN PARALLEL 


stretch those limits, Hillis found his 
background in physiology helped. “It 
was pretty obvious to me that our 
fundamental problem was not that 
the transistors weren’t fast enough, 


The thinker. Danny Hillis applied his knowl- 
edge of the human brain to his highly parallel 
design for the Connection Machine. 


because the transistors, of course, are 
much faster than neurons. Somehow 
the brain manages to do all its work 
using switching components that 
take milliseconds to switch.” Noting 


the nanosecond switching speed of 
transistors, he decided that the way 
they were organized was the key. 

Despite the speed advantage of 
transistors over neurons, however, 
they were not fast enough to solve 
the difficulties in AI experimenta- 
tion. Increases on the order of ten- 
thousandfold were needed. So Hillis 
directed his work toward developing 
a machine with a high degree of 
parallelism. 

This approach presented massive 
problems of its own, most obviously 
how to connect all those processors. 
The project began at MIT, but soon 
Hillis and others working on it de- 
cided to raise venture capital and 
start Thinking Machines. The move 
“allowed us to get industrial-strength 
talent.” He decided that they 
couldn’t develop and produce the 
Connection Machine using the re- 
sources and people at MIT alone. In 
addition, by working privately, Hillis 
has the opportunity to make a profit 
on his work. 

Hillis says the 64,000-processor 
machine being built is a stepping- 
stone to a million-element model. 
“We're still talking small potatoes 
compared to the brain, which 1s 
more like 10 billion neurons operat- 
ing in parallel. But our [processors] 
are faster.” —Craig D. Rose 


SCHNEIDER HEADS SPERRY’S 
SUPERCONDUCTIVITY PUSH 


St. Paul, Minn. | | 
can’t remember a time when 
there’s been so much world-class, 
really compelling technology demon- 
strated that has not led to product.” 
This statement from Raymond J. 
Schneider Jr. addresses a topic—su- 
perconductive Josephson-junction de- 
vices—that is dear to his professional 
heart [ElectronicsWeek, Feb. 25, 
1985, p. 28]. Last month, the 42- 
year-old Schneider was named direc- 


tor of Sperry Corp.’s Corporate 
Technology Center in charge of Jo- 
sephson-junction research, following 
six years as technical chief heading 
that research for the Defense Prod- 
ucts Group. With some 24 research- 
ers and annual company funding of 
more than $2 million, the Sperry 
push headed by Schneider is one of 
the largest commitments by a USS. 
industrial firm to do research into 
this technology. 
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In charge. Head of Josephson-junction re- 
search for Sperry, Raymond J. Schneider 
says the technology will soon be marketable. 


Although Schneider had never 
worked with Josephson junctions be- 
fore he joined Sperry in 1977, his 
work in sensor technology at the Na- 
val Air Development Center, in War- 
minster, Pa., showed him how super- 
conductive electronics could bring 


Tokyo 

fter working for 74% years as a 

transformer designer with a 
large manufacturer in Osaka, Minoru 
Yoshida knew that he belonged in a 
small firm. So in 1968, he started 
over at the bottom with Tokyo Elec- 
tron Ltd. 

Yoshida joined Tokyo Electron be- 
cause it was a relatively small firm 
with good prospects—more impor- 
tant to him than the type of work he 
would be doing. Now, 17 years later, 
the company is Japan’s leading im- 
porter of U.S.-made semiconductor- 
production equipment, and Yoshida, 
48, is its president [E/ectronicsWeek, 
Nov. 5, 1984, p. 56]. 

His first assignment was to open 
an office in Osaka for handling trou- 
ble calls on semiconductor-produc- 
tion equipment, which tended to be 


Import leader. Minuro Yoshida’s company is 
now Japan’s leading importer of U.S.-made 
semiconductor-production equipment. 
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YOSHIDA SEEKS YANKEE INGENUITY 
FOR JOINT VENTURES WITH TOKYO ELECTRON 


potentially spectacular performance 
enhancements to magnetic sensing. 
During a 15-year stint there, begin- 
ning as a student trainee during the 
summer, Schneider worked as a sec- 
tion head in magnetic detection tech- 
nologies. He notes that his work at 
the center also helped him better un- 
derstand problems in deploying the 
superconductive technology. 

Well understood. “It’s ironic that 
superconductivity is extremely well 
understood,” says Schneider, who 
has a bachelor’s degree in physics 
from Philadelphia’s Saint Joseph’s 
University and a master’s degree in 
engineering science from Pennsylva- 
nia State University. “There is a very 
significant design technology that is 
available in Josephson devices.” But 
except for a few sensor devices sold 
commercially for geomagnetic explo- 
ration, biomedical research, and oth- 
er niche applications, commercial 
and military products have yet to 
emerge from the lab. 

Schneider thinks that, “‘given the 
right investment climate,” significant 
devices using Josephson junction 
technology could be ready in three 
years. —Wesley R. Iversen 

































unreliable. Unfamiliar with the ma- 
chines, but a self-described very hard 
worker, he learned from customers 
and from studying manuals before 
and after work. 








His efforts paid off. Through his 
newly acquired knowledge of the ma- 
chines, Yoshida was able to provide 
faster service. But he still faced an 
internal problem with his company, 
which was slow in delivering parts to 
customers. 

Searching for a solution, he urged 
customers to consider buying backup 
machines as one way for them to 
acquire more flexibility and as a way 
to get his firm to respond faster to 
service requests. The tactic worked: 
he found that his firm would re- 
spond quickly to service requests if 
customers also gave purchase-plan 
information. 

Riding shotgun. A promotion re- 
turned Yoshida to Tokyo, where he 
had to generate sales for a U.S. man- 
ufacturer whose customers weren’t 
coming back because of the poor reli- 
ability of its equipment. To tackle 
this problem, he persuaded the man- 
ufacturer to send an engineer to Ja- 
pan to make repairs, while he went 
along on the engineer’s calls as driv- 
er, translator, and salesman. This 
kind of help impressed his custom- 
ers, who then saw greater value in 
the equipment Yoshida was selling. 

By 1973, Yoshida was a manager 
for Tokyo Electron on the lookout 
for new business. He correctly fore- 
cast the need for computer-aided de- 
sign in the semiconductor industry 
and decided that, as a specialist in 
importing U.S. semiconductor-pro- 
duction machinery, his firm should 
seek a CAD vendor. Yoshida went 
to the headquarters of Computervi- 
sion Corp. and persuaded it to ap- 
point Tokyo Electron as its exclusive 
agent in Japan. 

Tokyo Electron’s biggest single ac- 
count is now Varian Semiconductor 
Equipment Corp., which Yoshida 
added to the lineup in 1978 after he 
had become a managing director. 

Yoshida wants to sell more prod- 
ucts developed by what he terms 
“U.S. originality.” In order to do 
this, he says joint-venture production 
in Japan is sometimes needed—even 
though it isn’t always very profitable. 
Joint ventures develop and produce 
products suited for the Japanese mar- 
ket, he says, “preventing domestic 
competitors from finding a gap in 
the product line in which they can 
establish a beachhead and then wrest 
away the market by selling at lower 
prices.” —Charles L. Cohen 
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“JUST WHEN 1 
A GREAT VDaAL 


THE DICTATING MACHINE 
BREAKS!" 
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The Lanier Pocket Caddy II" Lightweight. Rugged. Reliable. 
It works where you work. And it’s backed by service se eyere! 
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SHIN-ETSU HANDOTAI RAMPS UP 


FOR COMING SEMICONDUCTOR REVIVAL 








Tokyo 

t a time when many of his com- 
petitors are revising their busi- 
ness plans in the face of another 
semiconductor market slump, Kiha- 
chi Tamura is pushing full speed 
ahead. This month, the U.S. subsid- 
lary of Shin-Etsu Handotai Co. will 
open a $32 million expansion facility 
at a wafer-fabrication plant in Van- 
couver, Wash., and next month, Ta- 
mura’s European division will go 
into full fabrication of wafers at an- 
other new plant, a $4 million facility 
near Edinburgh, Scotland. 

“Why?” Tamura, Shin-Etsu Han- 
dotai’s president, asks rhetorically. 
“Because we’re in an ‘aircraft indus- 
try.” We must keep spending, or we'll 
crash and die.” 

Tamura is strongly optimistic 
about the overall semiconductor mar- 
ket. ““This is a period of supply and 
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Optimistic. “This is a period of 
supply and demand adjustment, 
not stagnation,’ declares Shin- 
Etsu Handotai president Kihachi 
Tamura about the depressed 
world semiconductor market. 
demand adjustment, not 
stagnation,” he declares. 

“We’re in a position to 
see ahead of the market, be- 
cause when the semiconduc- 
tor makers see trouble, they 
cut back on wafer orders 
first,” the executive notes. 
“Our shipments to the U.S. 
peaked last October, then 
slumped severely in Novem- 
ber and December, but our 
February shipments recov- 
ered close to the October 
level and I expect a turn- 
around by late spring.” 

The position and strategy 
of Shin-Etsu. Handotai in 
worldwide semiconductors 
are not quite as vulnerable 
as Tamura indicates. The 
company was established in 
1967 as the electronics arm 
of a major Japanese chemical maker, 
Shin-Etsu Chemical Corp. (handotai 
is the Japanese word for semiconduc- 
tor). The deal was a joint venture 
with Dow Corning Corp., but in 
1979, Shin-Etsu Handotai bought out 
Dow and went on to claim a 45% 
share of the Japanese wafer market, 
and a 25% share of the total world 
market. 

Flat domestic sales. Total sales 
last year were an impressive $367 
million, a sizable jump over 1983's 
$247 million. But with domestic sales 
flatter in recent years because of 
competition from such rivals as Mit- 
subishi Metal Corp. and Osaka Tita- 
nium Co., Tamura sees foreign mar- 
kets playing a greater role in his 
firm’s future. 

SEH America Inc., Shin-Etsu’s 
U.S. subsidiary, has an_ estimated 
12% to 15% share in a U.S. wafer 


market worth close to $700 million 
annually. “I want to double that 
share,” says the engineer-turned- 
president, and he predicts that epi- 
taxial wafer-based CMOS products 
will be the largest-growing segment 
of the U.S. market. 

Shin-Etsu’s new Vancouver plant 
will be both its first epitaxial-wafer 
production facility overseas, and the 
first such plant for a Japanese mak- 
er. “We'll also be closer to our cus- 
tomers,” Tamura says. “We'll cut 
transportation costs [all epitaxial ma- 
terials are now imported from Ja- 
pan], and we'll have a firm base for 
expansion,” he points out. 

Among SEH America’s new cus- 
tomers might well be NEC Corp., 
which opened a_ very-large-scale- 
semiconductor plant in Roseville, 
Calif., last year; and Fujitsu Ltd., 
which plans a similar facility in Ore- 
gon by 1986. | 

The subsidiary’s original Vancou- 
ver plant was opened in 1981 at a 
cost of $40 million and employs 650 
people. With the addition of the new 
fab plant and its Class 1000 clean 
room, the workforce will increase to 
800. An additional 20 engineers have 
been transferred from Japan to over- 
see operations. 

Offshore expansion. Shin-Etsu 
Handotai’s offshore business began 
in 1974, when a plant in Malaysia 
began producing polished wafers. In 
Japan, the company now has three 
silicon-crystal plants and three affili- 
ated wafer-processing plants. The 
new Scotland plant, Tamura says, 
will produce floating-zone_ single- 
crystal wafers for the high-power 
rectifiers and direct-power transmis- 
sion devices that are used primarily 
in the European market. 

Shin-Etsu. Handotai, which has 
doubled its staff of research engi- 
neers in the last three years, spends 
roughly 10% of its profits on re- 
search and development, Tamura 
says. The company’s next target is 
hardly a secret: Shin-Etsu Handotai 
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Growing. Shin-Etsu Handotai, 
with a 45% share of the Japa- 
nese wafer market and 12% to 
15% of the U.S. market, now 
holds a 25% share of the 
world’s total wafer market. 


installed a new domestic 
fabrication line for 6-in. 
wafers last year and the 
organization is now ready 
for full-scale production. 

“Everyone is trying to 


develop a perfect single- 
crystal wafer with an 8- 
in. diameter,” -Tamura 
says. But even if such a 
product did exist, “the 
market just isn’t there 
yet,” he points out. 

The market that does exist, he 
notes, is for wafers with diameters of 
5 or 6 in., which accounted for just 
30% of total worldwide demand two 


years ago, according to Tamura. 
However, these wafers grew to 60% 
of total world demand by the end of 
1984. — Michael Berger 


JAPANESE FIRM’S UNIT IN THE U.S. 
SEES IMPORTANCE OF LOCAL PRODUCTION 





Sunnyvale, Calif. build a fabrication plant in the U:S. 
orn out of the desire by Japan’s 
Oki Electric Corp. for a base in 

the U.S., Oki Semiconductor has 

spent its adolescent years combining 

U.S. semiconductor design expertise 

with the manufacturing ability of its 

Japanese parent for high-volume 

products such as memory and com- 

munications chips. 

However, as Oki Semiconductor 
looks to the future, in which the 
market for application-specific inte- 
grated circuits is projected to make 
up 40% of the total worldwide mar- 
ket by 1990, it has reached an impor- 
tant conclusion: it needs a stateside 
fabrication facility. 

Fast turnaround. Application-spe- 
cific ICs need to be made locally to 
ensure a very fast turnaround time, 
notes Oki Semiconductor president 
and chief executive Jerry Crowley. 
Japanese fab lines are “steel mill” 
type facilities, he says, that are un- 
suited to making application-specific 
IC products, which require finer 
product differentiation and finishing. 

In line with this, Oki plans to 


yet. The firm hopes to have the test 
and assembly operations up and run- 
ning by late this year. Currently, all 
of Oki Semiconductor’s designs are 
transmitted by satellite link to the 
Japanese foundries of Oki Electric. 
Crowley also believes Oki Semi- 
conductor holds the key to success 
with its eight years of experience in 


Requirement. Application-specific |Cs must 
be made locally to ensure a fast turnaround, 
says Oki Semiconductor head Jerry Crowley. 
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No specific site has been chosen as_ 





transferring U.S. designs to remote 
manufacturing sites in Japan. “The 
leverage is in the software connecting 
the designer with the fab facility,” he 
says. 

The move into application-specific 
ICs may have been facilitated by the 
distance—both physical and opera- 
tional—between the two firms. The 
organization’s East/West character 
has made a difference in its market 
stance. 

Free to compete. “They are follow- 
ing along the path of most Japanese 
memory companies, but they are a 
little more aggressive than most Jap- 
anese companies that have been in 
place for several years,” notes mar- 
ket analyst Mary Wu of Gnostic 
Concepts Inc. “They’re out to be a 
merchant market [company]... that 
differs from the Fujitsus and NECs 
of the world. In that sense, they’re 
free to produce what’s needed in the 
marketplace ... free to compete.” 

Founded by Crowley on $200,000 
advanced by Oki Electric in 1977, 
Oki Semiconductor now has $25 mil- 
lion in assets and no debt. Crowley 
thinks sales will grow from last 
year’s total of $140 million to about 
$1 billion by 1990. That amount 
would make his group responsible 
for one quarter of all Oki Electric’s 
expected sales by then. 

“Our process technology is driven 
by our memory products,” says mar- 
keting director Leonard A. Distaso. 
Even so, Oki’s products range from 
speech-synthesis chips to micro- 
processors. The designs that have 
been relegated to Japan’s foundries 
are primarily very large-scale [Cs— 
mostly CMOS—with memories ac- 
counting for between 50% and 60% 
of the output. 

Oki introduced its most recent 64- 
K circuit as an end-of-the-line prod- 
uct. The 3764A, produced on a new 
2-um fab line, is expected to have a 
three-year volume-production life cy- 
cle, which is scheduled to begin in 
April. A major use of the product 
will be in Oki’s 128-K memory, 
which stacks two of the 64-K_ chips 
onto a single 16-pin socket. 

The 128-K memory, a version of 
which has been used in IBM Corp.’s 
Personal Computer AT for the past 
eight months, is an interim measure 
until 256-K chips come into wide- 
spread use. Oki has just introduced a 
256-K chip. —Eve Bennett 
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Using optical and optoelectronic technology instead of electronic switches 





provides an option for switching-system designers [by Stewart D. Personick 


pO optics has emerged from the research environ- 
ment to become the technology of choice for many 
information-transmission systems, including telecom- 
munications circuits among telephone central offices and 
transporting data among computers in point-to-point 
connections and local-area networks. In the future, opti- 
cal fibers will increasingly be used to connect telephone 
end users to their central offices and also for short point- 
to-point connections within electronic equipment. The 
growing use of optical and optoelectronic technology for 
transmission points to possible uses in switching, includ- 
ing both routing and multiplexing. 

To construct photonic switching systems that use opti- 
cal components to route information, it is necessary to 
understand the characteristics of the basic components. 
The key component in these systems is the optical cross- 
point, a device with which an incoming optical signal can 
be routed to one or more of several outgoing paths. This 
routing is accomplished in several ways. 

The mechanical optical-switching crosspoint uses a me- 
chanical force to move an incoming fiber to one of two 
positions, thus coupling it to one of two outgoing fibers 
(Fig. 1). This mechanical force can be generated by an 
electrically activated solenoid. It 1s not necessary, howev- 
er, to use a mechanically activated part to switch an 
optical signal between several points. 

An electrically activated optical 
switch, which works on the princi- 
ples of the electro-optic effect, can 
also be used (Fig. 2). This switch 
makes use of a substrate whose opti- 
cal properties can be modified by the 
application of an electric field. The 
refractive index of the material can 
be modified slightly by the presence 









MOVABLE 
HOLDER 


1. Fiber in, fiber out. The moving fiber switch 
is amechanically operated switch that physi- 
cally moves a fiber so that the incoming signal 
is switched to one of two outgoing fibers. The 
moving fiber may be operated remotely by 
means of a solenoid. 
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of a field produced between two electrodes when a volt- 
age is applied to them. In the surface of this substrate, 
regions with a higher index of refraction (optical density) 
are formed by an ion-exchange process. 

If the substrate material is lithium niobate, for exam- 
ple, regions of higher refractive index can be formed in 
the surface by exposure to titanium atoms. Making these 
regions into two parallel channels a few microns wide 
and a micron deep in the substrate’s surface will form a 
pair of optical waveguides. Furthermore, if the two chan- 
nels are close together, light guided in one channel can 
couple across to the other channel through a resonant 
coupled-waveguide process. How much coupling takes 
place depends on the details of the waveguides. 

By using two sets of metal electrodes formed on the 
surface of the substrate above the waveguides, voltages 
can be applied to produce fields within the substrate; 
these in turn can control the coupling between the wave- 
guides. With the proper design, it is possible to have 
nearly complete coupling or no coupling, thereby produc- 
ing a voltage-controlled 2-by-2 optical switch. While 
these switches have shown steady progress toward practi- 
cal application, they are still considered to be in an 
exploratory state of development. 

An even more elaborate method of implementing an 
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WAVEGUIDES 





2. Electro-optic switch. Electro-optic 
switches use electro-optically active materi- 
als, whose characteristics can be changed by 
applying an electric field. This makes it possi- 
ble to control the coupling from one wave- 
length to the other. 


Any input can be switched to any 
output by applying appropriate con- 
trol voltages to the electrodes above 


ELECTRODES the individual 2-by-2 crosspoints. 


3. Optically activated. In NONLINEAR OPTICAL 
this optical switch, two Nee 

nearly totally reflecting 
mirrors are placed back to 
back in the optical path. 
The effective spacing be- 


tween the mirrors Is relat- INCIDENT 

ed to the wavelength of LIGHT 

light through the path and 

determines whether the MIRROR -—~ ty 


optical path is on or off. A 
control light beam deter- 
mines the spacing. 


optical switching crosspoint is with an optically activated 
switch, in which an optical control signal causes the 
transmitted signal to switch between two paths (Fig. 3). 
In this scheme, an optical cavity is formed by placing 
two nearly totally reflecting mirrors back to back. If the 
spacing between the mirrors is such that it is in precisely 
the correct ratio to the wavelength of light in the optical 
path—that is, in an even number of quarter wave- 
lengths—then the combination of the two mirrors (one 
behind the other) will act as a transparent window. 
This can happen because a large light field builds up 
inside the cavity formed by the two mirrors. Light leak- 
ing through the mirrors from this stored field cancels the 
reflection, and produces a transmitted signal in the direc- 
tion of the incoming light. On the other hand, if the 
mirrors are an odd number of quarter wavelengths apart, 
the combination acts as a reflecting device. Therefore, 
the switching assembly can be changed from the trans- 
parent to the reflecting mode of operation by changing 
the apparent spacing of the mirrors. 

This is accomplished by placing an optically nonlinear 
material between the mirrors. When the nonlinear mate- 
rial’s optical density is changed by the presence of an 
optical field, the length of the gap between the mirrors is 
changed. Optically controlled optical switches based on 
nonlinear effects have been demonstrated in the laborato- 
ry, but they too are considered to be in the developmen- 
tal stage. Nevertheless, they hold the possibility of ex- 
tremely fast switching speeds—less than 1 ps. 

Although optical crosspoints are the key parts of any 
switching system for optical signals, they alone are usual- 
ly not sufficient. A number of electrically activated opti- 
cal switches can be formed in the surface of an electro- 
optic material to form a simple 4-by-4 switch (Fig. 4). 
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This forms a blocking switch, so all 
inputs cannot simultaneously reach 
all outputs. Also, as a light signal 
passes from an input to an output 
through the sequence of paths and 2- 
CONTROL | ; 
BEAM by-2 crosspoints, it degrades as a re- 
sult of light attenuation caused by 
absorption, radiation, and crosstalk 
due to incomplete switching and 
light scattering. 


TRANS: In electrical switching systems, the 
MITTED accumulation of loss and interference 
LIGHT 
can be removed by amplifiers and 
a MIRROR regenerators. For an_ all-optical 


switching system with many inputs 
and outputs, the optical equivalents 
of electrical gain and regeneration 
may be necessary. Systems that pro- 
vide such functions have been demonstrated in the lab. 

Crosspoints typically allow one or two optical signals 
each to be directed to one of two outgoing paths. These 
basic crosspoints can also be used to construct switching 
systems for use in three different applications. The first is 
an automated optical cross-connect system that routes 
several inputs individually to many outputs to reconfi- 
gure a small optical network. The second is an optical 
circuit switch where a large number of inputs and out- 
puts are interconnected to route calls of various types in 
a telephone network. The third uses very fast photonic 
switches to multiplex or demultiplex optical bit streams 
in order to configure novel switching and routing sys- 
tems that take advantage of the unique attributes of 
optical technology. 


Building a small switching system 


A small n-input/n-output switching system can be 
built up from 2-by-2 basic crosspoints (Fig. 4). Several 
electro-optic devices can be integrated monolithically on 
a common substrate, but it is also possible to construct 
similar arrays by cascading individual crosspoints inter- 
connected by optical fibers. Because of the accumulation 
of loss and crosstalk, such an approach to implementing 
a multi-input/multi-output switching array is limited to a 
small number of inputs and outputs. However, it is prac- 
tical to construct switching arrays of this sort with me- 
chanical switches as large as eight in/eight out and with 
integrated optical switching arrays as large as four 1n/ 
four out (where all four inputs can simultaneously reach 
any different output). 

Rearranging the connection patterns can be accom- 
plished automatically without optical switches. For ap- 
plications that require rearranging the connections of a 
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4. Optical switching array. By utilizing sev- 


can be formed. The optical signal is con- 
trolled so thatit either passes along the wave- 
guide or couples to the adjacent waveguide, 
enabling any input to reach any output. 


modest number of incoming and out- 
going fibers that meet in a common 
place—for instance, at a switching» 


hub—then a small electrically con- OPTICAL 
trollable optical-switching array may Hee 


be suitable. Each incoming and out- 
going optical fiber must terminate on 
an electrical-to-optical converter. 
The converter provides electrical signals to a convention- 
al electronic switching matrix implemented with electron- 
ic crosspoints or metallic relays. The electrical-to-optical 
converters perform regeneration, but if the fibers are 
short enough, this function is not needed. 

Thus without an optical switching array we incur the 
cost and complexity of the electrical-to-optical converters 
for no other reason but to interface to a conventional 
metallic relay or electronic switching array. Furthermore, 
these electrical-to-optical converters work at a specific 
wavelength—and often at a specific data rate of optical 
modulation—that constrains the end users. 

A small optical switching array can simplify the inter- 
face by eliminating optical-to-electronic converters. It is 
important to keep in mind, however, that the optical 
switching array directs all of the information arriving on 
a given optical input to a chosen optical output. That 1s, 
the paths through the array are changed from time to 
time at the request of the network-configuration control- 
ler, but different optical pulses in the same optical stream 
are not directed to different outputs. 

Because this configuration of an optical cross-connect 
system is assumed to change relatively slowly, it can be 
implemented with mechanically activated switches that 
contain electrically activated solenoids. Since mechanical- 
ly activated switches represent a fairly well-developed 
technology, modest-sized mechanical cross-connect ar- 
rays can be configured for near-term applications. 

At first, telephone switching appears similar to the 
automated cross-connect application described above. 
However, there are three important differences. First, the 
number of circuits terminating on a telecommunications 
circuit switch typically number at 
least in the hundreds, and often 
thousands; there may even be hun- 
dreds of thousands for large circuit 
switches. Because of the large num- 


bers of inputs and outputs, the prob- 
lems of loss accumulation and cros- 
stalk would rapidly arise if the 


switching functions were attempted 

5. Combining signals. Streams of pulses : 

from two optical fibers can be combined to go 
to the same outgoing fiber. Bit-by-bit switch- 
ing from two end users is used in the photonic 


switch to combine the two signals into one, 
for transmission to the third end user. 
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with an all-optical array. Use of regeneration could com- 
pensate for these effects. If the regenerators are imple- 
mented by converting the optical signals to electrical 
form, then it is possible to do the switching 
electronically. 

Because the circuits being switched are modulated at 
speeds within the capabilities of electronic crosspoints— 
which are smaller and more highly developed than opti- 
cal crosspoints—there is no reason to do the switching 
optically once there are optical-to-electronic conversions 
used for other functions, such as regeneration. To justify 
the use of optical switching it would be necessary to 
either do the regeneration function with exotic optical 
technology, or substantially modify the architecture of 
the switch or of the entire network. 

Even with all-optical switching and regeneration, the 
optical switching system would still have to compete 
economically with its electronic counterpart. Thus even 
though it appears at first that signals arriving on optical 
fibers might be most economically switched in optical 
form, this may not be the case. 

Another difference between a telecommunications cir- 
cuit switch and a cross-connect arises from the require- 
ment to demultiplex and separately route multiplexed 
services. All optical signals arriving at any input in the 
cross-connect application were routed to the selected out- 
put. In a telecommunications switching application, it is 
likely that the arriving optical signal will be carrying 
many time-division-multiplexed information _ signals, 
which must be routed to different places. In conventional 
electronic switching, the optical signal is converted to 
electrical form and demultiplexed electronically. Because 
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6. Ring me up. A ring network is another 
means of using optical switching. Remote 
units are connected to the end users by 
electronic means, and the signals are then 
transmitted around the ring optically. The 
central office simplifies access to the ring. 


of this, the signals might just as well 
be switched electronically. Hence, an 
entirely optical telecommunications 
circuit switch will have to perform 
the demultiplexing function by opti- 
cal means. 

This can be done by synchronizing 
the switches’ operation with the in- 
coming optical pulse streams to 
route different pulses to different 
paths. Streams of pulses arriving on 
two optical fibers can be routed to 
the same outgoing fiber by this meth- 
od (Fig. 5). To do this effectively, 
the optical power levels of the vari- 
ous pulse streams must be equalized 
so that they will be of comparable 
power when interleaved. Not only will optical switching 
be required but also optical gain, and it may be necessary 
to adjust the phase and timing of the incoming streams. 

A third contrast is the rate at which the switching 
array must be reconfigured. In the telecommunications- 
circuit switch, paths must be set up in milliseconds or 
less to route calls. With a cross-connect, the configura- 
tion may not be changed very often and the time allowed 
may be long, so that the use of mechanical techniques 
may be inappropriate for modern switches. 

It is by no means clear that an all-optical equivalent of 
today’s circuit-switching systems is feasible, or even de- 
sirable. However, just as transistor technology is most 
effectively applied not as a substitute for vacuum tubes 
but in entirely new subsystem configurations, it may be 
that the best application of photonic switching technol- 
ogy in telecommunications-circuit switching will require 
changes in the architecture of networks. 
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Speed versus cost 


The unique characteristic of advanced forms of pho- 
tonic switching and optical fiber technology in general is 
that speed (and correspondingly, bandwidth) are incre- 
mentally almost cost-free—that is, their cost is insensitive 
to the rates at which they are used. This is in sharp 
contrast to conventional media such as metallic cable, 
radio, and electronics, where bandwidth and speed are at 
a premium. Thus, while in the past we have used func- 
tional complexity in terminal equipment to save band- 
width and to reduce circuit clock rates, with optical 
technology we may have to do just the opposite, since 
these devices are large compared to electronic devices 
(they must be at least several wavelengths in size). 

Optical switching technology may be used in a ring 
network (Fig. 6). Remote units terminate signals from 
local customers, who access these units with fibers, wires, 
or other means. The information from these remote units 
is interfaced and multiplexed into a composite signal, 
which is then multiplexed onto a fiber-optic superhigh- 
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way operating perhaps at multigigabit rates using optical 
switching devices. The optical switch either adds or 
drops (diverts) pulses of optical energy to the optical 
stream circulating on the fiber ring by changing its con- 
figuration in synchronism with the circulating stream. 

The composite of all information arrives at a central 
node, where it is rearranged by a large cross-connect 
system to simplify access to the ring by the remote 
nodes. Thus, all circuits between remote nodes pass 
through the central node regardless of their origination 
and destination positions on the ring. This approach 
simplifies the access by each remote node to the ring 
because it does not have to place optical pulses destined 
for various other nodes in time slots associated with 
those specific destination nodes. All information is placed 
by an originating node in an easily accessible fixed set of 
time slots. The central node then moves the information, 
by means of its cross-connect function, to the appropriate 
outgoing timeslots that are being accessed by the various 
destination nodes. Thus, access to the ring is simplified 
at the expense of minimum-distance routing. However, 
since bandwidth is incrementally nearly cost-free, com- 
plexity is in fact traded against bandwidth. 

Several rings can exchange information using a gate- 
way implemented with optical switching technology. In 
order to make sure that there is an available time slot on 
the receiving ring to accept an optical pulse being divert- 
ed from a sending ring, it may require a great deal of 
extra bandwidth, or bit rate, in the receiving ring. How- 
ever, this use of low-cost bandwidth saves the cost of 
storage, which would be otherwise required at the gate- 
way to hold information waiting for an empty time slot. 
The use of excess bandwidth to save storage is exactly 
opposite to the conventional tradeoff, where bandwidth is 
costly and storage is relatively cheap. LJ 


Stewart D. Personick is division manager, Transwitching 
Technology Research Division, Bell Communications Re- 
search, Holmdel, NJ. 
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QUIET PRINT 


-INVADES OFFICE 





Able to mix text and graphics on the same page, nonimpact technologies 


are likely to supplant noisy impact machines  ( by Aobert Rosenberg 





avants who a few years ago were predicting a paper- 

less office are probably still composing paeans to 
electronic progress over the din of daisy-wheel printers. 
Those impact machines may soon be retired, though not 
by electronic mail. A new wave of nonimpact print tech- 
nologies, which can paint text and graphics together on 
the same page—and do it quietly—is overtaking the clat- 
tering old workhorse of the office. 

Electrophotographic laser printers, which used to be 
confined to high-volume data-processing centers, are 
found doing low- and medium-volume print chores. So, 
too, are such newcomers as magnetographic, 1on-deposi- 
tion, and certain thermal printers. 

The new technology is arriving at the office none too 
soon. Despite the age of electronic information storage 
and retrieval, the amount of printing 
on paper, far from declining, is in- 
creasing dramatically. “Industry 
sources estimate that the total output 
of American businesses will rise from 
2.5 trillion pages last year to more 
than 4 trillion in 1989. That’s 
enough to cover the state of Ilh- 
nois—as well as Indiana and Wiscon- 
sin—with paper stacked 60 pages 
high,” said Robert V. Adams, presi- 
dent of Xerox Corp.’s System Group, 
at the first trade show for corporate 
electronic-publishing systems, in Chi- 
cago this past January. 

Much of the action is in low-to- 
medium-volume printing, not the 
huge runs of a data-processing cen- 
ter. According to Charles A. Pesko 
Associates Inc., a market-research 





REVENUES (BILLIONSOF DOLLARS) =i (as i sst*~S” 


1. A mint for print. Market revenues for non- 
impact printers are set to explode, says 
Charles A. Pesko Associates. Though the 
market has evolved slowly, it should reach 
$4.5 billion by 1988, with the most growth 
occurring in the under-35-pages/min class. 
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firm that tracks the nonimpact-printing industry, the 
market for the new technologies is set to explode. Pesko 
projects that it will jump from $1.7 billion this year to 
more than $4.4 billion by 1988 (Fig. 1). The firm thinks 
the largest growth will take place in the market’s low 
end—work-station printers that produce fewer than 10 
pages per minute and office cluster machines that pump 
out 10 to 35 pages per minute. 

Datek Information Services Inc. reads the market in 
much the same way. Naomi Luft, an analyst tracking 
printing markets at the firm, says the number of nonim- 
pact units that were shipped between 1983 and 1985 is 
expected to jump from 5,200 units in 1983 to more than 
89,000 in 1985. 

The jump in sales of nonimpact printers has resulted 
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2. Friendly laser. The heart of the Canon LBP-CX electrophotographic laser printer is the user-replaceable cartridge, which contains toner, de- 
veloper, drum, and the corona assembly. A rugged and inexpensive metal scanning mirror was also crucial to the product’s success. 


from the spectacular success of Canon USA Inc., whose 
LBP-CX laser printer is one of the brightest stars in the 
market for printers turning out under 10 pages/min. The 
LBP-CX is the engine behind Hewlett-Packard Co.’s La- 
serJet, Apple Computer Inc.’s LaserWriter, and Imagen 
Corp.’s 8/300. 

“It was a breakthrough machine,” says David H. 
Goodstein, president of Interconsult, a market research 
firm that follows print technology. Goodstein explains 
that laser printers such as the $500,000, 120-page/min 
Xerox 9700 were available for high-volume environ- 
ments, but at the low (10-page/min) end, the Xerox 2700 
was out of reach for most users. It “starts at about 
$20,000, but with electronics, it turns out to be as much 
as $40,000.” Goodstein says that Canon came up with a 
highly reliable machine and pared the costs of manufac- 
turing it to the bone. 


Electrophotographic printing 


Most laser printers are electrophotographic: they use a 
process, derived from xerography, in which the drum is 
charged by a beam of laser light. A photoconductive belt 
or drum—an insulator in the dark—is charged with a 
layer of positive ions. When a light source strikes the 
surface, the drum becomes a conductor, and the loosely 
held ions are dissipated. A rotating mirror deflects the 
modulated light source across the drum, exposing the 
background area and leaving a trail of positively charged 
dots. When a negatively charged toner is spread across 
the drum’s surface, it adheres to the positively charged 
area. Usually, heat fusing and pressure fix the toner to 
the paper. 

Canon, combining laser optics with a reliable feed and 
an easily replaceable cartridge from its PC 10/20 desktop 


copier, played from its strength as a manufacturer of 
plain-paper copiers. “I remember that when we started in 
business, people said we’d go bankrupt servicing the 
LBP-CX systems,” chortles Luis Trabb-Prado, vice presi- 
dent for research and development at Imagen Corp. 
“Butpwe’ve had machines that lasted four to five times 
their expected lifetimes.” 

Hiedeo Yamamoto, director of the Laser Beam Print- 
ing Division of Canon USA, asserts that putting the dry 
toner, developer, drum, charging devices, and other parts 
that need frequent replacement in a disposable cartridge 
was a big factor in the printer’s success (Fig. 2). “Re- 
gardless of the type of document being printed, the print- 
er always works at eight pages a minute, and it gives 
consistent quality because there is no wear,” he says. All 
the parts that might wear out with use are replaced along 
with the cartridge. 

The optics, which are never replaced, are said to be 
rugged and reliable. The key component is an inexpen- 
sive metal scanning mirror used to rasterize the light 
source. A semiconductor laser pulsing at 1 MHz 1s 
picked up by the scanning polygonal metal mirror, then 
passed through the compensating lens. This lens—which 
ensures a uniform spot shape by adjusting the differential 
velocity at the outer and inner portions of the rotating 
photosensitive drum—passes the pulse to it, achieving a 


resolution of 300 dots/in. The mirror is the break- 


through, but Canon is releasing no details. 

The company is pushing to close deals with original- 
equipment manufacturers as quickly as possible because 
Japanese competitors are closing in fast. ““These compa- 
nies saw our success, so they’ll be coming into the mar- 
ket too,” says Yamamoto. Next spring, Casio Computer 
Co. plans to deliver a printer that turns out nine pages 
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3. Pumping ions. Part of the strength of Del- 
phax Systems’ ion-deposition printer comes 
from technology that directly charges the | 
drum, eliminating optical parts and lowering 
parts counts, and the horizontal paper path, 
reducing the likelihood of misfeeds (a). To 
charge the drum (b), radio-frequency lines 
are excited, causing a corona discharge. The 
excited ions stay in the control field until 
printing, when the negative ions are acceler- 
ated onto the drum. 


per minute and has a resolution of 
240 by 240 dots/in. Casio’s machine 
uses liquid-crystal shutters instead of 
a laser. The shutters, arranged in an 
array, are composed of short lengths 
of graded-index optical fibers; these 
fibers act as small conventional 
lenses do, passing light to the photo- 
sensitive drum. 

Suwa Seikosha Co. promises to re- 
lease a similar product through its 
production affiliate, Epson Corp., by 
year’s end [ElectronicsWeek, Oct. 1, 
1984, p. 14]. Konishiroku Konica is 
also at work on a laser printer: its 
model LP-3010 has the same resolu- 
tion as the Canon engine and accepts 
four different paper sizes. The Konica machine reported- 
ly will crank them out at the rate of 10 pages/min. 

For low-end printers, the Japanese strategy is to deliv- 
er bare-bones engines to OEMs and let the OEMs devel- 
op the controller and font libraries. For example, HP 
opted for simple daisy-wheel emulation, while Apple 
bundles 13 fonts in a full range of point sizes and full bit- 


mapped graphics into its version of the LBP-CX laser. 


printer. “Software for the front end is always expensive, 
so the Japanese are bringing dumb boxes with a video 
interface and giving OEMs the opportunity to develop 
font libraries,” says Pesko. 

Canon will also have to contend with Xerox Corp., the 
company that spawned laser-based electrophotographic 
printers. It plans to take back a slice of the lucrative 
market for desktop laser printers. Tony N. Domit, a 
chief engineer at Xerox’s printer-manufacturing plant, in 
El Segundo, Calif., says the company will be announcing 
a new printer—“‘designed as a printer, from the ground 
up.” Building a laser printer in this way means that 
photoreceptors and the laser can be optimized for print- 
ing, says Domit, eliminating the compromises that have 
to be made when laser copier technology is converted to 
laser printing. 


Electrostatic reproduction 


Electrostatic printing, a close relative of electrophotog- 
raphy, moves charged ions to the dielectric drum without 
a light source. Electrostatic reproduction using a moving 
stylus is well known to computer-aided-design and com- 
puter-aided-manufacturing designers, who punch out 
monstrous E-sized drawings using such familiar names as 
Versatec and Calcomp plotters. But actually making the 
ions jump across a gap onto a drum for office printing is 
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a new twist, pioneered in late 1983 by Delphax Systems, 
in Mississauga, Ontario, Canada. 

‘“Electrophotographic lasing has the biggest base,” says 
Bill Esler, publisher of Jn-plant Printer and several other 
publications serving the commercial-printer business. 
“But I think ion deposition seems to be less expensive 
and more reliable.’’ Part of this reliability stems from the 
elimination of an optical assembly, always a target for a 
possible misalignment. Moreover, the machine has fewer 
moving parts than laser printers. Like the Canon engine, 
the heart of the Delphax ion-deposition engine is a user- 
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removable ion cartridge mounted above a drum (Fig. 3). 

Inside the cartridge are radio-frequency, control, and 
screen electrodes separated by two insulating layers. 
Each of 16 rf electrodes, multiplexed with 128 control 
electrodes, can excite 2,048 intersections across an 8.5-in. 
swath of the drum. The 2,048 intersections map precisely 
to the holes of the screen electrode, which acts as a 
retention and focusing electrode for the ions. 

When the rf lines are excited by a 1-MHz voltage 
burst, a corona discharge occurs at the intersection of the 
rf and control electrodes. Applying a positive bias charge 
of 300 V to the control electrode and a negative bias 
charge of -650 V to the dielectric drum keeps the excited 
ions in the control field. In order to create the image for 
printing, the control electrode is biased to -620 V. This 
in turn accelerates the negative ions out of the screen 
electrodes and onto the drum. 


Simpler design 


Another factor contributing to ionography’s better reli- 
ability is superior drum and toner technology. ‘“We’re 
getting 99.8% of the toner on the drum transferred to 
the paper,” says John R. Rumsey, vice president for 
research and development engineering at Delphax. “*Elec- 
trophotographic printers typically transfer about 78% to 
80% of the toner.”’ He goes on to explains that the 
higher transfer ratio means a simpler design: “‘A simple 
metal blade cleans our drum. We don’t need the complex 
toner-feedback mechanisms required in_ electrophoto- 
graphic printers.” 

Domit of Xerox agrees. “The photoreceptors we manu- 
facture can be very touchy devices. They are difficult to 
manufacture, a problem to keep clean, and must be re- 
placed. The photoreceptors for 1onography are one step 
removed from a beer can—they can be much more for- 
giving than the photoreceptors we employ.” 

Delphax is currently offering its 1onographic printer in 
two versions: the 2460 engine and a fully configured 60- 
page/min printer called the S 6000. Designers are hard 
at work readying new implementations of the basic tech- 
nology. According to Rumsey, work on an OEM product 
for Xerox, announced last December, is progressing, and 
the initial production prototype of a 30-pages/min ver- 
sion, which will be produced in Japan by C. Itoh & Co., 
is just about finished. 

Ion-deposition printers could probably be made to run 
at speeds faster than those currently on the market, says 
Rumsey. “It is certainly possible to model cartridges that 
could print much more rapidly than they do now, so it 1s 
not unreasonable to hypothesize a 200- or 300-pages/min 
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machine. The limitations are more mechanical than 
technological.” | 

Another technology that can write multiple images 
without a refresh is magnetography. An array of magnet- 
ic heads touches a rotating metallic drum, writing a 
latent image onto its surface. The monocomponent ton- 
er—magnetic particles dispersed in a thermoplastic res- 
in—is then attracted to the drum’s surface. When paper 
touches the toned image, heat fusing fixes it. 

A desktop magnetographic printer from Ferix Corp., 
Fremont, Calif., uses a novel thin-film head designed to 
produce a sharp image boundary. Because the flux pat- 
tern is projected through the plane of the field the head 
creates, it yields a very sharp image at the edge of a 
magnetic domain. The four-layer head surrounds a 3.5- 
mm hole (Fig. 4). Unlike traditional ring heads, which 
have a coil surrounding the pole, the Ferix pole material 
Surrounds magnetic material, which in turn surrounds 
the coil. The substrate acts as the return path. 

The heads are arranged in an 8-by-16 array that steps 
in a 4-1n.-wide path across the drum, yielding an image 
with a resolution of 240 dots/in. The drum itself com- 
prises a foam core surrounded by a flexible substrate 
wrapped in an inexpensive iron-coated Mylar surface. 

Doug Treuting, product manager for the 10-to-14- 
pages/min Model 800, says that the planar recording 
achieved by the inside-out head design eliminates cross- 
talk at magnetic boundary domains, giving sharp defini- 
tion at the edge of an image. The contact between head 
and recording surface means that sophisticated align- 
ments are unnecessary. 

Magnetography is also the preferred approach of Cyn- 
thia Peripheral Corp., a subsidiary of Bull. Cynthia is 
producing 50- and 90-pages/min printers aimed at the 
high-volume printing performed in data centers. Al- 
though Cynthia is delivering the same 240-dots/in. reso- 
lution as Ferix, it is doing so with 3,360 standard ring 
heads set in an 8.3-in. array across the drum. “I think 
Ferix developed the thin film head first, then went out 
looking for the application. We use a more traditional 
head technology in a full array,” says Tim A. Fondiller, 
Cynthia’s vice president for marketing. 


Ink jet 


After nearly 25 years of research by such industry 
heavyweights as IBM Corp. and Siemens AG, ink-jet 
technology is finally finding its niche. From the tiny 
Hewlett-Packard drop-on-demand, 1-page/min ThinkJet 
to a 100,000-lines/min continuous-flow system from Di- 
conix Inc., Dayton, Ohio, ink-jet is clearly finding a 
range of applications. It is estimated that more than a 
dozen manufacturers are producing color and mono- 
chrome printers using the spray technique. 

Both drop-on-demand and continuous-flow implemen- 
tations spray ink under pressure from a tiny nozzle onto 


4. Do-right doughnut. High-quality magnetographic printing requires 
sharp definitions at the edge of a magnetic domain, an easy chore for 
the torodial magnetic head from Ferix Corp. The novel head design 
surrounds the coil (yellow) with magnetic material (green), a top pole 
(dark blue), and a substrate acting as a return path (light blue). This 
produces a flux pattern that projects through the plane of the sub- 
strate, yielding a sharp magnetic boundary definition. 
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the page. When a coherent source—for example, a piezo- 
electric crystal in the print head—excites the ink, the 
principle of capillary jets makes very regular droplets 
emerge at the exciting frequency. 

In a drop-on-demand setup, the machine propels ink 
droplets directly out of the reservoir only as they are 
needed. In a continuous-flow machine, a steady stream of 
droplets flows out of the nozzle or nozzles and is passed 
through a deflection field. The deflection field selectively 
alters the droplets’ trajectory, making some hit the page, 
while others are deflected to a gutter for return to the 
reservoir. Of the two deflection techniques, multideflec- 
tion gives greater coverage per nozzle than binary deflec- 
tion because the electrostatic charge on the drops 1s 
modulated to vary the trajectory as they travel to the 
paper. The binary deflection technique uses a simple on 
or off state of the electostatic charge to hit the page or 
deflect the ink to the gutter. 

The Diconix 20-pages/min Digit 1 continuous ink-jet 
printer uses a multiple array of 64 tiny nozzles embedded 
in a '4-in. print bar. These openings are barely visible to 
the naked eye but emit drops at a rate of 75,000/s each, 
says Richard J. Ernst, an administrator at Diconix’s Of- 
fice Products group. Using a binary scheme, these drops 
are then deflected to paper or to the gutter. The ink-jet’s 
printer’s resolution of 300 dots/in., is comparable to that 
of laser printers, but the duplex printing (on both sides) 
available with the Diconix printer cannot be obtained 
from the current crop of laser-based machines. 

The printer has been in the preproduction stage for 
eight months, and Ernst says that it will be limited 
sampling quantities will be ready for shipment by the end 
of April. However, he will not say when Diconix will 
deliver a color ink-jet printer. “Obviously, we have the 
capability to do color, and our plans right now call for 
the natural progression from single color, to two colors, 
to full-color printing.” 


Hot topic 


While page-oriented printing technologies, such as 
electrophotographic techniques, 1on deposition, and mag- 
netography, are drawing the most attention, some hot 
topics remain in character-oriented print technology. 
“Thermal is a very exciting technology, because it’s so 
simple,” explains analyst Pesko. “All the technology is in 
the print head. Everything else 1s paper moving and 
ribbon technology.” 

One of the firms causing excitement is the Calcomp 
Group of Sanders Associates Inc., Nashua, N.H.—a 
mainstay in the plotter and digitizer market. In a major 
business-strategy shift, Calcomp intends to move out of 
CAD/CAM to become a force in personal computer 
peripherals. One of its initial forays into this new area is 
a multicolored thermal printer. Code-named Bluechip, 
the product was reportedly using three-colored layered 
capacitive paper to produce color copy. It has just gone 
through a major design change—though redesign of the 
thermal head with eight electrodes/mm 1s unlikely. 

Another interesting development in thermal printing 1s 
the announcement of a resistive-ribbon technology pio- 
neered by IBM. The !4-in.-wide resistive ribbon, which 1s 
only about 25 mm thick, consists of four layers—a con- 
ductive carbon-loaded polycarbonate, an aluminum re- 
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5. Energetic electrodes. In four-layer resistive-ribbon technology, 
the tiny stylus forces the ribbon against the paper. When any of the 
stylus’s 40 electrodes is energized, the ribbon’s resist layer heats up, 
releasing small dots of ink to the paper. 


turn path for current, the resist layer (which lets the ink 
be released), and a special ink. It is being used in two 
configurations—a low-speed printer and a new office 
typewriter. 

An etched tungsten stylus with 40 embedded elec- 
trodes touches the resistive layer of the ribbon, forcing it 
against the paper (Fig. 5). When any of the 40 elec- 
trodes is energized, the resistive layer heats up, releasing 
small dots of ink to the paper. When the ribbon is used 
in typewriters, a smaller controlled voltage is applied, 
making the resist sticky, so the ink is captured back onto 
the ribbon from the page. 

“It’s just not simple to pull off,” says William F. Voit 
Jr., a manager responsible for this technology at the 
Lexington, Ky., manufacturing site. He explains that 
since the stylus is never actually heated, it can be moved 
rapidly across the paper. ‘“The ribbon itself is in intimate 
contact with the paper. Most inks smear in comparable 
situations and can’t be rubbed against paper.” In fact, 
the ribbon can handle paper speeds approaching 40 in./s 
before the transfer film softens and transfers print to the 
electrodes. 

“At the lab, using a special experimental printing ro- 
bot, we’ve demonstrated 450-character/s printing with 
the paper moving at 40 in./s,” says Keith S. Pennington, 
one of the ribbon’s developers in the Image-Technology 
Group at IBM’s Yorktown Heights, N.Y., research facili- 
ty. Although this kind of blinding speed would make the 
resistive ribbon run faster than most high-end laser print- 
ers, Pennington is quick to point out that “this was an 
idealized model.” 

Though pumping up speeds is one possibility for the 
new technology, another wrinkle is giving resistive rib- 
bons color. The ribbon has been used with pigments and 
dyes, according to Pennington. “The technology is clear- 
ly capable of supporting color.” 
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DIP SWITCHES 


A CMOS circuit, backed by a lithium battery, can be programmed remotely 
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to configure as many as 16 bus lines [J by J. Robert Lineback 


ntegrated-circuit technologies have long left a mark in 

the world by replacing mechanical switching compo- 
nents that are prone to wear out and fizzle with time. 
But inside digital processing equipment, semiconductors 
have been much less successful in replacing those little 
mechanical DIP switches that are widely used to physi- 
cally set or reconfigure lines of interface ports and com- 
munication links. 

DIP switches, which come in a wide variety of shapes 
and designs, are cheap—some cost well under $1. Al- 
though inexpensive, these switches can frustrate many 
nontechnical computer users, who often find they must 
Open up equipment to reconfigure bus lines for newly 
added peripherals or hardware. 

“It has certainly been a tough nut to crack since the 
very nature of switches is to be nonvolatile and for 
semiconductors it is not,’ says Michael Bolan, director 
of marketing and one of the founders of Dallas Semicon- 
ductor Corp. The startup is aiming its expertise in low- 
power CMOS and batteries-in-a-DIP packaging at replac- 
ing DIP switches. 

The result is a line of nonvolatile ICs that can be 
programmed remotely to switch up to 16 lines. In addi- 
tion, the lithium battery is included inside the 600-mil- 
wide 24-pin DIP so that settings can be retained for at 
least a decade without any system power. 

Unlike some emerging solid-state switching schemes 
that store software in nonvolatile EPROMs, the electron- 
ic configurator chip contains all of the logic and switch- 
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ing-power transistors needed to configure bus lines. 
Therefore the 24,000-mil? chip frees up host central pro- 
cessors from the overhead software associated with set- 
ting and resetting communication lines. 

Contained on the CMOS chip are a 128-bit static 
RAM (9 bytes are spare locations that system designers 
can use as nonvolatile storage); a 24-bit input shift regis- 
ter; control logic for writing switching settings; 16 solid- 
state switches; a 16-bit programmable comparator; and 
power-level sensing logic that turns the on-board memo- 
ry over to the embedded lithium battery whenever sys- 
tem power is off or falls out of an acceptable range. 

Each configurator has one lithium battery cell. The 
DS1223 circuit also has a three-pin serial port, which 
loads into the 24-bit shift-register settings of the 16- 
transistor switches and accesses the SRAM. 

“We are not interested in beating out the cost of these 
little mechanical switches,” states Bolan, noting that the 
electronic configurator is initially priced at $9.90 each in 
1,000-piece quantities. “But for most people—maybe 9 
out of 10 unsophisticated users—these switches can re- 
sult in having to call someone. If a service call is needed, 
we are talking about hundreds of dollars in time, travel, 
and repair.” 

In other cases, mechanical switching components can 
be unreliable when equipment operates in a dirty indus- 
trial environment, he adds. 

Dallas Semiconductor officials believe the new CMOS 
configurator opens up new system possibilities, including 
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WORK STATIONS 


remote configuration of ports and buses over telephone 
lines. In addition, menu-driven software could be used to 
lead first-time users through switch-setting commands. 
Once completed, the computer would write the settings 
into the configurator’s SRAM. 

Users could check settings by solid-state switch with 
keyboard commands or through service centers with 
long-distance phone links. Bolan says the remote pro- 
grammability of switches is an attractive feature in many 
industrial-systems applications. “We like to think of our- 
selves as building a remotely controlled switch,” he says. 

In addition, the chip’s 16-bit comparators can be used 
to address as many as 64,000 configurators. The confi- 
gurator senses the address by the state of its 16 switching 
pins, turning them into an identifier. If there is a match, 
the circuit identifies itself, and the other configurators 
ignore incoming commands. Each switching pin can be 
set in a high (5-V) or low (ground) state as well as tied 
to an adjacent pin, shorting the two together. 

The chip has a maximum switching impedance level of 
500 2. and an active power dissipation of 55 mW. Stand- 
by current is 10 mW. The chip operates from a 5-V 
power supply, =£10%. The operating temperature range 
is O'C to +70°C. Samples of the electronic configurator 
are now available from Dallas Semiconductor, which 
plans to begin volume shipments in May. 

The DS1123 electronic configurator is one of several 
new CMOS circuits being introduced this year as part of 
the firm’s strategy to provide commodity chips that can 
be customized after fabrication. Late-definition software 
is loaded into battery-backed RAM, which can retain the 
chip-tailoring programs for more than 10 years without 
system power. 

Dallas Semiconductor Corp., 4350 Beltwood Pkwy., Dallas, Texas 
75234. Phone (214) 450-0400 [Circle reader service number 338] 


Simulation tool uses 
no software models 


Eliminating the need for elaborate software models, the 
Hardware Model Library simulates electronic designs by 
using actual ICs and pce boards. Using either off-the- 
shelf, semicustom, or custom ICs, as well as existing pc- 
board subsystems, the HML lets users of computer-aid- 
ed-engineering work stations simulate circuits containing 
complex LSI and VLSI components. Most run at their 
own rated clock cycle. 

A system-wide resource, the HML is part of the design 
engineer’s data base and becomes an extension of the 
simulation library. It can be shared over networks and 1s 
available to multiple concurrent users: across an entire 
work-station network, providing component clocking 
rates of up to 16 MHz. 

With its flexible modular architecture, the HML can 
accept a variety of part and package types. Three IC- 
interface boards configured for DIPs, chip carriers, and 
pin-grid-array packages—the ICIF 64, for up to four 64- 
pin DIPs; the ICIF 128, for up to two 128-pin DIPs, 
chip carriers, or pin grid arrays; and the ICIF 256 for a 
single 256-pin grid array or chip carrier—can be inserted 
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into the HML’s backplane. Each system can support any 
combination of 32 ICs with up to 64 pins, 16 with 128 
pins, or 8 with 256 pins. 

A 256-channel I/O port 1s also available for interfac- 
ing pe boards or subsystems. Prices for the HML begin 
at $45,000, and it is available now. 

Mentor Graphics Corp., 8500 S.W. Creekside Place, Beaverton, 
Ore. 97005. Phone (503) 626-7000 [Circle 340] 


Graphics work station 
makes use of two displays 


Merging high-performance graphics and superminicom- 
puter power, the GW/10000 SX Graphics Cluster Sys- 
tem is a powerful engineering work station with a reper- 
toire of more than 130 graphics commands. With two 
display monitors—a Dasher D460 alphanumeric data dis- 
play and a high-resolution (1,280 by 1,024 pixels) 60-Hz 
noninterlaced graphics display—users can simultaneously 
view graphics outputs and alphanumeric data and 
instructions. 

Based on the manufacturer’s recently announced 
Eclipse MV/10000 SX _— superminicomputer, — the 
GW/10000 SX can process up to 3.6 million instruc- 





tions/s. Available with up to 32 megabytes of memory, 
the system can support up to four users simultaneously. 
The system’s performance is due to the implementa- 
tion of a scientific instruction coprocessor, which per- 
forms computer-intensive calculations in parallel with the 
CPU. The coprocessor, a 15-in. pe board, features 17 
gate arrays that execute complex numeric calculations. 
At a cost of $283,300, a typical system includes a 354- 
megabyte disk and dual-mode tape drive. It is available 
now. 
Data General Corp., Technical Products Division, 4400 Computer 
Dr., Westboro, Mass. 01580. Phone (617) 366-8911 [Circle 341] 
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Signal Generator SMPD 
second to none 





OT singT Cf 
ee 8 


Af) => {f- fo) +5 Wf f) 
FF)= GF) x#E) 


SMPD receives top marks whatever the test, e.g. in CEPT-based measurements on transceivers where it functions as an in- 
terference source up to 2.72 GHz, in the development of telemetry and telecommunication systems and in all sorts of general 
lab applications. Optional high-speed pulse modulation also means the testing of radar receivers under real conditions. 





@ Frequency range @ Pulse modulation with rise and The SMPC Signal Generator is the 
5 kHz to 2.72 GHz fall times of less than 10 ns and “little brother” of the SMPD with the 
@ Output level —143 to 13 dBm an on/off ratio of 80 dB, also simul- same specifications up to 1.36 GHz. 
@ Highly linear g~MandFM with wide taneously with AM and »~M/FM — | 
deviations (e.g. max. deviation of @ IEC 625-1 and IEEE 488 remote ee ‘ 
3.2 MHz at carrier frequencies control : - er ee 
= 1.386 GHz) and precise AM over its @ Spectrally pure signals for saw en = 
entire frequency range measurements on oscillators and os i © su0v 


out-of-band measurements on | bike @ Ee. 
transceivers Uh cncinaeaiai stile 


Rohde & Schwarz GmbH & Co. KG @ Reliable attenuator for system 

Postfach 80 14 69 ; applications with more than Ask for the detailed 
D-8000 Muenchen 80 ee : 

Federal Republic of Germany 10 million guaranteed operations data sheets and 


Telex 523 703 (rus d) 
Tel. internat. + (49 89) 41 29-0 


There are R&S agencies in 80 countries. 
We plan and supply stationary and mobile 
systems, also on a turn-key basis. 


R&S services comprise installation, maintenance, ROHDE & SCHWARZ 
calibration, training and documentation. Circle 105 on reader service card 
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_ The only electronics directory 
you need... 
1984-85 Electronics Buyers’ Guide 





Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


i Ss se Ee get ttetiey, 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


I A McGraw-Hill Publication ; 
¢ = ¥ rs 
¢ ‘ 


Electronics 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 





The only book of its 
kind in the field. 


Write to: Regina Hera 
| Electronics Buyers’ Guide 
1221 Avenue of the Americas 


If you haven’t got it, New York, New York 10020 


2 Enclose check for: + $40f h copy delivered in 
you're not in the market. oe 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 


To insure prompt delivery air mail). 


Make Check payable to: Electronics Buyers’ Guide. 





enclose your check now. 
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Cool Chips 


Low-power CMOS chips 
lip to the I?C-bus 
o speed your systems to ma 


The Philips |@C-bus family of 
CMOS and bipolar circuits. With 
on-chip interface to clip to the 
two-wire, serial 12@C-bus and give 
you speed, flexibility and 
economy in system design. 

A fast-growing family of 
processors and general- 
purpose as well as dedicated 
peripherals. 


A family with solid benefits! 


Modular! You go straight from 
concept to products. 


Flexible! Your basic designs are 
adaptable and expandable. And 
your software is standard 


PHitips) Electronic 
components 
and materials 


modules. Benefits at every 
stage, plus the gains of using 
standard ICs. 


And with Philips ICs in CMOS 
you gain still more. Interference 
protection, low power, high 
noise immunity and a very wide 
supply voltage range. Ideal for 
portable and battery-backed 
systems, particularly in our 
so-small SO-packages. 

For more information, contact: 
Philips Electronic Components 
and Materials Division, 

5600 MD Eindhoven, 

The Netherlands 


rket 


\ 











Philips put l2C-bus chips in standard 
DIL as well as in SO and VSO 
mini-packages. Comparison shown 
here is between 40-pin DIL and 
40-pin VSO. 


Making the Most of CMOS 
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EVEN COILS CAN BE 
AUTOMATICALLY MOUNTED 


| Flow or Reflow Soldering can be done easily. 











LQN3SN(FLOW-REFLOW) 


LQNSN(REFLOW) \ 


at, despite their size, 

At wever, that size alone 

ot enough, Murata $s coils are also of the highesf quality and 

best design. Chip coil (LQNSN) that Murata produces has Ag-Pd 

electrodes for reliability and perfect operation. The configuration 

freely allows either flow or reflow soldering. Internal ferrite cores f 
| are made of moisture-resistant high frequency materials Originally 
developed by Murata. And chip coil provides great convenience 

for circuit design because of its advantageous shape which | 


does away with slit grinding [ External view and dimensions 
operations. 
@Features of LQNSN ils pai ~~~ ff] af 
@Miniaturized size, 2.0+0.2mm ] wae 28% 
(H), 2.5+0.2mm(W), 3.2+0.3mm 
(L) @Mountable from an 8mm/ 
i 4mm pitch carrier-type package 
through any conventional auto- 
matic mounting machines @Free- 
ly allows flow or reflow soldering. 
@A wide inductance range below 
1,0through 390.4.H. 


CHIP COI 











—- + 
“| Ferrite Core ~5.0£0.3 | 


Winding 


Electrodes 












“ ae | 
Ferrite Core A/T 
3.2403 








= Winding 


(Unit: mm) 








In addition, Murata also provides a variety of chip components in series including chip monolithic 
ceramic capacitors, chip ceramic trimmer capacitors, chip resistors, chip, semi-fixed variable 
resistors, chip ceramic filters (AM/FM), and chip ceramic resonators “CERALOCK®” 


ene! information [oe 








i ro aey. 
i MURATA ERIE NORTH AMERICA, INC..---------::0:c ces cccree eee ee eens te eee Phone:404-953-1799 Telex:542329 
3CI92 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 
MURATA ERIE ELEKTRONIK GMBH (WestGermany) --:.------------... Phone:091 1-66870 Telex:623763 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 
MURATA ERIE ELECTRONIQUE S.A. (France).-----------:-:::0:::sr reece eee es Phone:024-6767 Telex:699954 
MURATA ERIE ELETTRONICA S.R.L. (Italy) ------------0--0: 2:0 ee eee teen teens Phone:688-4833 Telex:330385 
i MURATA ERIE ELECTRONICS (UK) LTD. (England)--------------:-:--:.-.-.-+- Phone:2514-28585 Telex:858971 
7 MURATA MFG.CO,LTD. 
HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617---Phone:075-921-9111 Telex:64270 MURATA J 
MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) ------------ Phone:2554233 Telex:21127 
TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) ---:-:---------------5- Phone:042-91-4151 Telex:11348 
i (Taipei Office)-------------+++- Phone:02-562-4218 
MURATA COMPANY, LTD. (Hong Kong):-----:--0-::-:2:s:seeeeeeeee eee ee cree eee Phone:0-262099 Telex:56 208 
MURATA MFG. CO., LTD. Seoul Branch (Korea)------+-----:-0-.:e ee Phone:720-7605/720-7321 Telex:25858 
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NEW EDITION 


Complete and Unabridged 
American and International 


DATA 
COMMUNICATIONS 
STANDARDS 


All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 


1,923 pages 
illustrated 
Edited by Harold C. Folts 


Presents all 123 interface protocol standards set by: 
® International Telegraph and Telephone Consulta- 
tive Committee (CCITT) @ International Organization 
for Standardization (ISO) © European Computer Man- 
ufacturers Association (ECMA) @ American National 
Standards Institute (ANSI) @ Electronic Industries 
Association (EIA) @ U.S. Government (NBS and NCS) 


Special feature for instant access: 
Cross-reference tables of the standards of each group 
corresponding to those published by the others. 


An essential reference for all who are exploring, 
planning, developing, manufacturing, or using data 
communications equipment or networks. 


Return Coupon to: ml 
Data Communications Standards I] AC 
ElectronicsWeek Magazine Books a an 


McGraw-Hill Intl. Publications Co. 
European Circulation Center 
Maidenhead, Berks. SL6 2QL,UK 
(Tel. (0628) 23431; Telex 848640) 


Send me ______ copy (copies) of R100-DATA COMMUNICA- 


TIONS STANDARDS EDITION II at $275. U.S. orders please add 
local sales tax. McGraw-Hill pays regular shipping and handling 
charges on prepaid orders. Ten-day money-back guarantee applies. 


[]Checkenclosed ([)Billme (J Bill company 
] Company Purchase Order enclosed. 


] American Express (]| Visa () MasterCard 
Interbank No. 


Credit Card No. Expiration Date 


Name 
Title 
Company 


- Address 


City 
State/Zip (U.S.) 
Country (outside U.S.) 


ie 
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HYBRIDS 


We are cut off to develop your customs into hybrids 


our winning cards: 
Components double sided on substrates - Metallized through 
holes - Leadless chip carrier assembling - Active trimming 


OUR TOOLS: 


Cad mask design - Automatic screen printing 
Laser trimming - Assembling robots - Automatic testing 


Strong quality control 


STUDIO FABRIS 
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TELECONTROLLI S.p.A. 
Thick & thin film hybrid circuits - Electronic modules 
80141 NAPOLI - Via S. Giovanni De Matha, 49/51 - 20129 MILANO - V.le Regina Giovanna, 8 


Tel. 0039-81] 7513100 (PBX) - Telex 722062 - ITA Tel. 0039 02 206134 (PBX) - Telex 331604 - ITALY 


Divisione Componenti 
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in nanoseconds 















their ElectronicsWeek. 


In the electronics industry, you can’t afford to wait a week to get information. 
By that time, some new revolutionary technology may have been introduced. 

Now you need your own copy of ElectronicsWeek to guarantee that you get 
the latest up-to-date information. 

Being buried in the middle of a routing slip makes it tough to stay on top of 
the electronics industry. That’s why you need your own copy of ElectronicsWeek. 
Don’t wait another second. Fill out the subscription card now. If there is no 

subscription card, please write to: ElectronicsWeek, CN 807, Martinsville, 

NJ 08836 or call toll-free 800-257-9402 ext. 14 (in New Jersey, 

call collect 609-426-5330 ext. 14). Outside U.S., | 

please write to: Subscription Dept., European 

Circulation Center, Maidenhead SL6 ZQL, England. 
Get time on your side for a change. 
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shouldn’t wait a week for 











re: HeNe-Laser 


5mW- 
10mWwW 


Physical size of HeNe lasers 
have in the past restricted many 
applications to 5 mW. In those areas 
where 10 mW power would have im- 
proved the performance of your 
product, the inherent size of the laser 
proved unacceptable. 

Now, with the new a-Technolo- 
gy from Spectra-Physics the edict 
’*higher power = much longer plasma 
tube‘‘ has gone. Whereas conventio- 
nal 5 mW lasers are 405 mm in length, 
the new Q-Technology 7 mW is 
386 mm and a-Technology 10 mW is 
485 mm. Tube diameter is the same, 
so the laser will slot into existing 5SmW 
mounts. 

At a minimal price difference 
you can now have the appropriate 
product — the right power at the right 
price. 

We have all information for you, 
please fill in the attached and send 
to us. 


S Spectra-Physics 


European Headquarters 
Siemensstr. 20, D- 6100 Darmstadt 
Tel. (06151) 7082 20 

(Mrs R. Munk) 

Telex 419471 spdad 
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PCAS5: the controller... 


; Senwitivity Stereo~ Tuner 
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... for test systems and all-round use 


@ MS-DOS 2.11 operating system @ 16-bit 80186 CPU @ Numerous options: 
ak M-86) @ 256-Kbyte RAM (1 Mbyte as option) |EC-625/IEEE-488 Interface, 

@ Basic, Pascal, Assembler @ Floppy disk: 1.2 Mbyte max. 2 per controller 

@ Software packages for @ Winchester drive: 11.1 Mbyte RS 232 C, max. 6 per controller 
Radiotelephone measurements oo 
Roiwork dialysis @ RF shielding in line with VDE0871B —«*('/Q cards (TTL, AD, DA, relays, etc), 


max. 12 per controller 
@ MS-DOS programs for 

Data base system 

Word processing 


Cost accounting Ask for detailed information about Process Controller PCA5 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-0 


There are R&S agencies in 80 countries. ROHDE & SCHWAR ” 
We plan and supply stationary and mobile 

systems, also on a turn-key basis. 
R&S services comprise installation, maintenance, Measuring Instruments and Systems - Sound and TV Broadcasting 
calibration, training and documentation. Radiomonitoring and Radiolocation - Radiocommunications 
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WORK STATIONS (0 SOFTWARE 


VAX-based graphics station 
does 3-d shading with option 


Intended for use in electrical and 
mechanical engineering design, the 
VAXstation 500 is the first color- 
monitor member of the VAXstation 
series of graphics work stations. 

Also well suited for use in carto- 
graphy, molecular modeling, and re- 
search, the system can be configured 
with wireframe and_ solid-shading, 
three-dimensional upgrade options 
for mechanical applications in de- 
sign, finite-element analysis, and in- 
terference modeling for piping 
layout. 

Based on the compact MicroVAX 
I system, the VAXstation 500 uses a 
Tektronics Inc. color video terminal. 
The VAXstation 500 can stand alone 
or link with other VAXs and PDP- 
lls through DECnet. 

The base configuration for a VAX- 





station 500 system consists of a Mi- 
croVax I processor with 1 megabyte 
of memory, dual 400-K byte floppy- 
disk drives, a 31-megabyte Winches- 
ter disk drive, and a graphics subsys- 
tem. The subsystem includes a 
monitor, graphics processor, 256-K 
bytes of memory, 16-million color 
palette. Pricing begins at $36,735 for 
the system, which is available now. 

Digital Equipment Corp., Maynard, Mass. 
01754 [Circle 342] 


IBM PC AT system software 
available to vendors 


Intended for manufacturers of com- 
puters compatible with the IBM 
Corp. Personal Computer AT, Phoe- 
nix Software Associates’ AT ROM 


ElectronicsWeek/ March 18, 1985 





basic input/output system software 
was developed under strict controls 
to ensure originality and avoid copy- 
right infringement. 

The package, designed for the 
80286-based PC AT, is the result of 
a new development effort and not 
merely an enhanced version of the 
software it developed for the PC and 
PC/XT computers, the company 
says. The software is now being 
shipped for beta-site testing, and will 
be licensed to vendors as part of a 
package for systems-software 
compatibility. 

Included in the package are a ver- 
sion of the software compatible with 
the AT’s PC-DOS version of the op- 
erating system; a full range of utili- 
ties; the GW Basic language config- 
ured to resemble (but not duplicate) 
IBM’s Basica; and ROM software 
for an AT-compatible 8042 keyboard 
controller-chip interface. 

The full package is available now 
to vendors for unlimited licensing at 
a cost of $440,000. Each part can be 
purchased separately, however, at 
the following prices: the AT ROM 
BIOS, $200,000; the MS-DOS ver- 
sion and the utilities, $60,000 each; 
the GW Basic version, $100,000; and 
the 8042 chip support, $20,000. 
Phoenix Software Associates Ltd., 1420 
Providence Hwy., Suite 101, Norwood, 
Mass. 02062. 

Phone (617) 769-7020 [Circle 343] 


Presentation-quality graphics 
comes to IBM, DEC systems 


Both experienced and inexperienced 
graphics users can develop presenta- 
tion-quality graphics on Precision V1- 
suals  Inc.’s  PicSure — graphics 
software. 

Available immediately for IBM 
Corp. systems running — under 
VM/CMS or MVS/TSO and Digital 
Equipment Corp.’s VAX running un- 
der VMS or Unix System V, PicSure 
features a variety of default functions 
to help out beginners. More experi- 
enced users can override all the de- 
faults for greater control. 

The package offers extensive on- 
line tutorials, screen prompts, and 
preconstructed layouts so that users 
can produce 50 different predesigned 
layouts, including pie charts, bar 











Quiet as a mouse 


because IPC current monitors read 
fast-pulsed currents (nsec-millisec) in | 
physical isolation from the beam or 
conductor, eliminating ground loops 
and interference noise. ' 
Thirteen in-stock models 
BNC standard. Sensitivities: 1V/A to 
OIV/A. Specials on request. 


For further information write 
or call: Ion Physics Company, 
EC. Box 416, Burlington, Mass. 
(1803. Tel. 617-272-2800. 


ION PHYSICS 
°1 PG) COMPANY 


HIGH VOLTAGE ENGINEERING CORPORATION 
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HELP! 


YOUR NATIONAL 
ASTRONOMICAL 
OBSERVATORY 


DESPERATELY NEEDS 


MOSTEK/FAIRCHILD MK 3851 
(F-8 PROGRAM STORAGE UNITS) 
OR 
MOSTEK MK 79002 
(F-8 EVALUATION KITS) 
AND 
35 EA. SN74186 512 BIT ROM 


CALL OR WRITE WITH 
OFFER TO: 


NATIONAL 
OPTICAL ASTRONOMY 
OBSERVATORIES 
ATTN: JIM ZIEGLER, CTIO 
P.O. BOX 26732 
TUCSON, AZ 85726 
(602) 325-9244 
TELEX NO. 910-952-1124 














SOFTWARE CIC EQUIPMENT 


charts, X-Y plots, text charts, and scattergrams. 

More advanced users can prepare multiple charts and 
use extensive annotation, variable type fonts, and explicit 
color shadings and patterns. There are 24 text fonts and 
four text qualities to choose from. An optional package, 
the Di-Textpro, offers an additional 20 fonts. 

PicSure data sets can be entered directly from the 
keyboard, or large quantities of data can be accessed 
selectively from data files; completed charts can be stored 
on disk for later recall. 

Depending on the machine it runs on, the software 
program costs from $6,500 to $25,000. 

Precision Visuals Inc., 6260 Lookout Rd., Boulder, Colo. 80301. 
Phone (303) 530-9000 [Circle 344] 


Software for IBM PC AT 
does pc-board artwork 





A low-cost tool for creating pc-board artwork, 
Smartwork software is now available for the IBM Corp. 
Personal Computer AT. 

Using the program’s quick correction and revision of 
artwork, designers can produce single- or double-sided 
boards of up to 10 by 16 in. Layouts can be displayed in 
either color or black and white. Although its elementary 
functions are easy to learn, advanced techniques can 
produce more sophisticated layouts, the company says. 

Previously available for the IBM PC and PC/XT, 
Smartwork can deliver prototype-quality plots on a dot- 
matrix printer and production-quality work on a pen- 
and-ink plotter. The system is available for immediate 
shipment for $895. 

Wintek Corp., 1801 South St., Lafayette, Ind. 47904. 
Phone (317) 742-8428 [Circle 345] 


Plasma-deposition system 
has 70-wafer/h capability 


A low-temperature plasma deposition system, the vacuum 
load-locked Plasmafab ND5200 can process as many as 
seventy 4-, 5-, or 6-in. wafers/h, depending on wafer size 
and process requirements. 





The completely automatic cassette-to-cassette system 
from ET Electrotech can deposit high-quality layers of 
silicon nitride and silicon dioxide continuously. With a 
precise temperature-control system maintaining 300°C, 
the ND5200 can deposit silicon nitride at the rate of 600 
A/min with a typical wafer-to-wafer uniformity of 
+1.5% and typical uniformity across the wafer of 
13.5%. 

Featuring a low typical-defect density of less than 0.5 
cm’, the system maintains high uniformity by arranging 
the wafers in a single rotating row. Also included are a 
variety of safety features and self-diagnostic routines that 
increase the mechanism’s automation. 

Pricing begins at $340,000 for the system, which re- 
quires 16 to 20 weeks for delivery. 

ET Electrotech, 400 Oser Ave., Hauppauge, N.Y. 11788. 
Phone (516) 231-3700 [Circle 346] 


Logic analyzer uses laser 
to study virtually any IC 


Using a nondestructive helium neon laser, a laser [C- 
logic analyzer, the Data*Probe 2010, is an automated 
system capable of capturing a logic state at high speed. 

The mouse-driven instrument incorporates an IBM 
Corp. Personal Computer as the main processor, and can 
test any integrated circuit constructed from any technol- 
ogy. Off-the-shelf, custom, or semicustom designs of log- 
ic Or memory systems, can all be analyzed by the system, 
whether fabricated in CMOS, n-MOS, TTL, or any other 
process. 

The analyzer generates timing patterns by measuring 
an internal IC element’s digital state as it interacts with 
the impinging laser beam. The computer then monitors 
and processes the photocurrents automatically, providing 
presentations in either timing patterns or as a series of 1s 


and Os. 


With the aid a library of functions such as manipula- 
tion of acquired data or spatial calibration of a new 
circuit to a previously stored X-Y coordinate file, the 
system can match up to 256 pins or channels at up to a 
20-MHz analysis capability. 
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The complete 2010 system, including the laser station 
and IBM PC, is priced at $150,000. Delivery can be 
expected 14 weeks from receipt of orders. 

Mitsui & Co. (USA) Inc., Semiconductor Test Systems Division, 
563 Commerce St., Franklin Lakes, N.J. 07417. 
Phone (201) 337-8033 [Circle 347] 


Robot transports wafers 
through automated dicer 


Capable of processing up to 75 6-in. wafers concurrently, 
the System Six/75 automated dicing center features a 
robotic arm that links the dicing and cleaning modules 
with the system’s wafer-storage bin. 

With a single, front-loaded magazine elevator that can 
accommodate an initial load of up to 75 frame-mounted 
wafers in magazines, the system offers users a choice of 
either brush scrubbing or high-pressure deionized-water 
cleaning, depending on the process requirements of the 
user. 

The system also offers programmable options at every 
Station, including the three-phase air-bearing saw spindle, 
which can be programmed for from 15,000 to 40,000 
rpm in 100-rpm increments. The company’s patented 
MicroEye II solid-state pattern-recognition system auto- 
matically aligns wafers prior to dicing, and provides qual- 
ity checks during and after the operation. 

After dicing and cleaning, wafers are dried under a 
high-pressure air stream instead of a more conventional 
high-speed spin-drying mechanism. Sawing, cleaning, and 
magazine load and unload operations all run simulta- 
neously for maximum throughput, while the robotic arm 
Operates in tandem with an automatic wafer buffer to 
eliminate any dead-time between the sawing and cleaning 
phases of the operation. 

The magazine elevator and the arm are both isolated 
from the cleaning station to prevent particulate recoating 
of the wafers after processing. 

Pricing for the System S1x/75, which is now available, 
can be obtained on request only. 

Micro Automation, 48603 Warm Springs Blvd., Fremont, Calif. 
94539. Phone (415) 656-8400 [Circle 348] 
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Multibus gets 
32-bit processing power 


A 32-bit processor board and the associated memory 
board provide 32-bit processing for Multibus-based sys- 
tems, which are traditionally 16-bit systems. The 32032M 
Multibus board set is based on National Semiconductor 
Corp.’s 32032 32-bit microprocessor. 

The processor board connects directly to the memory 
over a dedicated 32-bit-wide data path. Thus it is possi- 
ble for existing I/O controller boards to be used with the 
higher performance board set within the same backplane. 
The memory board can provide from 256-K bytes to 4 
megabytes of dynamic RAM memory. Error checking 
and correcting of data is standard. 

The set also offers two RS-232-C channels, two pro- 
grammable timers, monitor and diagnostic firmware, and 





the 32032-family software. Two of the options to increase 
the power and flexibility of the board set are a memory- 
management unit and a floating-point arithmetic unit. 
The two-board set sells for $3,540 in 100-piece quantities. 
The set is available now. 

Owl Computers, 640 Crest Dr., Encinitas, Calif. 92024. 

Phone (619) 436-4214 [Circle 350] 


Single-board computer 
is compatible with IBM PC AT 


Designed for instrumentation and industrial automation, 
the A-Tease single-board computer 1s compatible with 
IBM Corp.’s Personal Computer AT. With 640-K bytes 
of RAM, the system sells for $1,695. 

The product offers 128-K of EPROM socket space, 
eight IBM-compatible expansion slots, a socket for the 
80287 arithmetic coprocessor, one parallel port, and two 
serial ports selectable as either RS-232-C or RS-422. The 
board can also be fitted with 1 megabyte of RAM. The 
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A-Tease will support both the IBM PC and PC AT 
keyboards. 

The product is available for shipping, and the compa- 
ny will provide original-equipment manufacturers with 
evaluation units and blue line drawings for product 
development. 

Faraday Electronics Inc., 743 Pastoria Ave., Sunnyvale, Calif. 
94086. Phone (408) 749-1900 [Circle 351] 


Coprocessor for IBM PCs is 
suited for OEM applications 





A coprocessor expansion board called the 1Q188 extends 
the power of the IBM Corp.’s Personal Computer, PC/ 
XT, and PC AT but can also be used independently in 
original-equipment-manufacturer applications. 

The board incorporates a 16-bit Intel Corp. iAPX188 
processor running at 8 MHz, 32-K bytes of EPROM, 
256-K bytes of RAM (expandable to 1 megabyte), a 
clock calendar with battery, RS-232-C channels, parallel 
printer interface, and full Winchester-disk-drive control- 
ler for any ST-506 drive. 

Board software allows custom applications because 
user-written programs and device drivers can be down- 
loaded into resident RAM. Software is also provided for 
spooling to RS-232-C and parallel interfaces, emulating a 
VT100 terminal, and debugging the iAPX188. In addi- 
tion, device drivers for clocks, Winchester disk drives, a 
RAM disk, and other utilities are provided. 

A low-power hard disk 1s also available from the com- 
pany. The board requires only power and ground from 


he 


the IBM PCs and thus can be used as single-board 
computers in OEM products. The basic $1,595 system 
includes the board, cables, reference manual, and soft- 
ware. Deliveries will begin in April. 

Winning Designs, 2726-46 Ariane Dr., San Diego, Calif. 92117. 
Phone (619) 483-7556 [Circle 352] 


CMOS voiceband filter meets 
military specifications 


A monolithic pulse-code-modulated filter designed for use 
in military telecommunications applications, the 
HC-5512D-2 is a CMOS voiceband and antialiasing filter 
that meets military temperature requirements of —55°C to 
+ 125°C. 

A second version, the HC-5512D-8, further meets the 
manufacturer’s in-house Dash 8 military standards. The 
switched-capacitor circuit incorporates both transmit and 
receive functions on a monolithic CMOS chip. 

The circuit features a transmit filter comprised of a 
fifth-order elliptic low-pass filter in series with a fourth- 
order Chebyshev high-pass filter to provide a flat re- 





sponse in the 200-to-3,400-Hz band. The circuit’s low- 
pass frequency can be programmed simply by varying the 
input clock frequency, allowing uses outside the part’s 
intended range. 

Packaged in a 16-pin ceramic DIP, the circuit operates 
from +5-V supplies; it consumes 50 mW and 0.5 mW in 
Operation and power-down modes, respectively. Current- 
ly available, the HC-5512D-2 costs $36 and the HC- 
5512D-8 costs $44.40 in quantities of 100. 
Harris Corp., Melbourne, Fla. 32919. 

Phone (305) 727-9100 [[Circle 355] 


Family of CMOS arrays 
offers 440 to 3,900 gates 


Complexities ranging from 440 to 3,900 gates are avail- 
able in the H series family of CMOS gate arrays. Five 
circuits of different gate complexities provide low-power 
Schottky TTL performance with 4-ns gate speeds. The 
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440- and 770-gate models provide 54 I/O lines, the 
1,275-gate model provides 80 I/O lines, and the 2,000- 
and 3,900-gate versions provide 68 I/O pins. The I/Os 
are configured to support either a TTL or CMOS 
interface. 

The series is fabricated with a 2.8-uwm _ silicon-gate 
CMOS technology with two levels of metallization. The 
company guarantees 90% gate utilization through the 
use of automatic-placement-and-routing software. 

Designed for semicustom uses, the circuits offer a li- 
brary of more than 90 macro functions. Packaging op- 
tions include chip carriers, pin-grid arrays, and DIPs. 
Per-gate prices range from 0.6¢ to 2¢, depending on 
package and volume. 

Texas Instruments Inc., Semiconductor Group, Literature Re- 
sponse Center (SC-475), P.O. Box 809066, Dallas, Texas 75380. 
Phone (800) 232-3200 ext. 700 [Circle 354] 


Seven-function multimeter 
makes 1,300 readings/s 


With rates of up to 1,300 readings/s, the HP 3457A 3%- 
to-614-digit systems multimeter features seven measure- 
ment functions. 

Extremely stable readings can be taken at a rate of 1 
per second, while speeds over 1,000 readings/s are 
reached in high-speed signal bursts. The multimeter of- 
fers flexible formatting of ASCII, 16-bit, or 32-bit binary 
data, and a memory that allows the system to function as 
it transfers the memory’s contents to a computer. 

A pair of optional scanner cards permits sequential or 
random access of up to 10 signal channels. The optional 
general-purpose armature relay-multiplexer assembly has 
eight two-wire channels and two current/actuator chan- 
nels, and can switch at a rate of 30 channels/s. The 
optional high-speed reed-relay multiplexer has 10 two- 
wire channels and is 10 times faster than the armature 
relay. 

Built-in math routines include statistical functions 
such as mean and standard deviation, thermocouple and 
thermistor linearization, pass-fail limit test, and others. 

The multimeter is appointed with voltmeter output 
and external trigger output signals to allow users to 
synchronize other test instrumentation with the HP 
3457A; the IEEE-488 interface bus provides complete 
programmability. The HP 3457A is priced at $2,800, and 
the two multiplexer cards cost $450 each. Delivery 1s 
within eight weeks from receipt of order. 

Hewlett-Packard Co., Inquiries Manager, 1820 Embarcadero Rad., 
Palo Alto, Calif. 94303 [Circle 356] 


Pattern generators deliver 
precise 50-MHz performance 


Running at a 50-MHz (20-ns) rate, a pair of pattern- 
generator modules extends the performance of the Tek- 
tronix Digital Analysis System 9100. 

The 91816 and 91832 utilize a unique hybrid-circuit 
technology within the probe tip to reliably deliver 50- 
MHz performance at the device’s pins. This delivers 
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what the company says is the most precise pattern gener- 
ation ever offered on a logic analyzer. The modules can 
be used as stand-alone stimulation sources or combined 
with logic-analysis modules of the DAS 9100 in an inte- 
grated test system. The two modules support both TTL 
and ECL circuitry. 

With 16 data channels of pattern generation, two 
clocks, and two strobes, the 91S16 puts out vectors 
through a user-written pattern-generation program of up 
to 1,024 instructions. The 91832 has 32 data channels, 
four strobes, and four clocks; it generates stored patterns 
in sequential order. Up to 2,048 bits per channel may be 
entered by a user or downloaded from a simulator or 
host computer, and some or all of the data channels can 
handle three-state logic under user control. 

Up to six 91832s can be operated simultaneously or, 
alternatively, five of the modules can be controlled by a 
single 91816 to allow a variety of flexible pattern-genera- 
tion modes, including reloading memory on the fly. 

The 91816 and 91832 are priced at $6,900 and 
$10,400, respectively; shipments begin in April. 

Tektronix Inc., Logic Analyzer Division, P.O. Box 500, Beaverton, 
Ore. 97077. Phone (503) 629-1359 [Circle 357] 





Raster-system graphics 
suited to interactive tasks 


Designed for military applications that include simula- 
tion and training, tactical command and control, and 
data analysis, the 4500XT raster-system graphics work 
station features 1,280-by-1,024-pixel resolution and 125- 
ns/pixel speed. The refresh rate is 60 Hz. 

The work station consists of an 68000-based front-end 
processor, an Am2903-based bit-slice-graphics processor, 
128-K bytes of memory (expandable to 2 megabytes), 
and a 19-in. color or monochrome monitor. A 19-in., 21- 
slot, expanded rack-mounted card cage is available, and 
the 4500XT comes in either a rack-mountable or desktop 
configuration for the office. A high-speed parallel inter- 
face for VAX-11 series computers is optional. 

Vistagraf, the software that runs on the 4500XT, fea- 
tures hierarchical structure support and structure editing; 
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subroutines can be called in Fortran. Local pan, zoom, 
and rotation of images is also supported, as are pixel- 
plane partitioning and pick capability. With pick capabil- 
ity, the user can choose a structure or primitive and pass 
the parameters describing the picked object to the host. 

From 16 to 256 colors can simultaneously be dis- 
played, selected from a palette of 4,096. Three types of 
polygon fill—solid, pattern, and transparent—are avail- 
able, and the polygons may contain any combination of 
convex and concave vertices. 

The complete 4500XT terminal sells for $33,740, in- 
cluding Vistagraf software, 640-K bytes of graphic-struc- 
ture storage, keyboard, and a data tablet. Configurations 
for original-equipment manufacturers start at $15,715, 
and shipments will begin April 1. 

Calcomp Group, Sanders Associates Inc., 2411 W. La Palma Ave., 
Anaheim, Calif. 92801. Phone (714) 821-2142 [Circle 366] 


Soldering system maintains 
temperatures within +1% 


Completely self-contained, the Minipak 200 compact 
bench-top wave soldering system handles short-run, low- 
to-medium volume production of pc boards up to 8-in. 
wide, IC substrates, and micromodules. 





The Minipak 200 comes with a solder-temperature 
controller-indicator that can maintain a preset tempera- 
ture to £1% of full scale. A finger-wheel wave-height 
control for fine control to within /% in. and a digital 
central console are also included. 

The system includes a foam fluxing station with an 
exit air knife; a preheating station with a panel-type 
heater; a 230-Ib-capacity stainless-steel solder pot with 
cartridge-type heaters; and a fixed, inclined conveyor 
with an idle area at each end. The glass-topped cabinet 
that encloses the system traps and vents heat and fumes; 
sliding glass panels provide access to operational areas. 

At a price of $7,300, the Minipak 200 takes four weeks 
for delivery. 

Electrovert USA Corp., P.O. Box 458, State Rte. 5 S., Camdenton, 
Md. 65020. Phone (314) 346-3341 [Circle 358] 
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Portable vision system 
brings labs up to date 


Designed for university and corporate laboratories, the 
Lab Development Package from Automatix is an artifi- 
cial-vision system that is based on the company’s Autovi- 
sion III computer. 





The portable package includes easy-to-use software, 
the company says, making it well suited to the training 
laboratory environment. The system runs under Rail, 
Automatix’s own computer language, and interfaces with 
many robots currently used in labs. 

The basic system includes the Autovision III, a key- 
board and CRT, two solid-state cameras and lenses, basic 
lighting and fixturing, and a standard software package. 
Standard software includes programming utilities and a 
turnkey menu-driven demonstration. Optional software 
offered by the company includes gray-scale, stereo vision, 
and gradient operations. 

Available now, the package ranges in price from 
$35,000 to $50,000, depending on software requirements. 
The package includes training at the Automatix Custom- 
er Training Center. Educational institutions, however, 
are eligible for a special $20,000 discount package that 
uses the older Autovision II computer and includes one 
camera and five software packages. The discount offer 
expires April 15. 

Automatix Inc., 1000 Tech Park Dr., Billerica, Mass. 01821. 
Phone (617) 667-7900 [Circle 359] 


Intelligent serial interface 
manages up to 64 nodes 


Based on the Omninet chip set and compatible with 
other Omninet transporter modules, the DSTD-406 is an 
intelligent serial-interface module that accommodates up 
to 64 nodes at 4,000 ft (with repeaters). 

The semibuffered transporter card supports Z80, 8088, 
and 68008 processors; it also supports the first four lay- 
ers of the International Organization for Standardiza- 
tion’s seven-layer network model (the physical layer, the 
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data-link layer, the network layer, and the transporter 
layer) and can address a full 1 megabyte. 

Designed for high-speed long-distance serial communi- 
cation, the DSTD-406 Serial Interface Module transport- 
er card is available immediately for $685. 

DY-4 Systems Inc., 1475 S. Bascomb Ave., Suite 202, Campbell, 
Calif. 94008. Phone (408) 377-9822 [Circle 360] 





Network duplicates data to 
provide its own redundancy 


With Mimic Master, which duplicates in real time any 
data written to the network master, redundant processing 
becomes possible for users of the HiNet local-area net- 
work. All the mimicking is done in software that emu- 
lates a fault-tolerant mode; it is sometimes referred to as 
a shadow master. 

Mimic Master attaches to the network system in three 
ways. The user can boot it as Mimic, install it as a 
replacement for the primary master, or install it as a 
-work station. Mimic-mode operation calls for the Mimic 
to contain an identical copy of data files, partitions, 
default settings, and system tables from the master com- 
puter. A network of up to 63 stand-alone personal com- 
puters or HiNet intelligent work stations can be con- 
trolled and supported by the network or the Mimic 
Master. 

Mimic Master is available now for $7,950. 

Digital Microsystems Inc., 1755 Embarcadero, Oakland, Calif. 
94606. Phone (415) 532-3686 [Circle 361] 


Controller card manages 
12 motors, solenoids 


Combining the functions of several industrial-control 
cards on one card, the STD 7520 handles up to 12 
devices, such as ac or de motors, relays, solenoids, or 
solenoid valves. It can monitor up to 11 high-voltage ac 
or dc components using the TTL I/O lines in combina- 
tion with external optoisolated I/O modules. 

The card also provides analog-to-digital conversion: it 
will monitor up to eight single-ended or four ‘differential 
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analog inputs and convert them to a 12-bit word with 
sign. Space is provided for scaling resistors, with which 
the user may configure the analog input range. 

The STD 7520 industrial-control card costs $595 for a 
single unit. Delivery will be made in four weeks. 
Can-Tron, 440 Junipero Ave., Pacific Grove, Calif. 93950. 

Phone (408) 649-8041 [Circle 362] 





Programmable controllers 
give choice of languages 


Three languages—ladder, mnemonic, and Grafcet, (the 
new international function-chart language)—run on the 
TSX-7 series of programmable controllers. Products of- 
fered are the TSX-27, with 20, 40, 60, or 80 I/O points, 
and the TSX-47, with 32 to 256 I/O points. Analog and 
special-function I/O lines plus peer-to-peer networking 
on the user-transparent Telway 7 are also offered. 

The TSX-7 series is designed for rugged industrial 
applications, from in-house fabrication of pc boards to 
computer-controlled system burn-in. The programmable 
controllers will be available April 2; prices depend on 
system configuration. 

Telemecanique Inc., 2525 S. Clearbrook Dr., Arlington Heights, Ill. 
60005. Phone (312) 437-1150 [Circle 363] 





System lets IBM PCs run 
remote industrial modules 


A remote data-acquisition system for the IBM Corp. 
Personal Computer, the Network System Package per- 
mits STD-bus I/O modules in dispersed or hostile areas 
to be controlled from the remote IBM PC. The package 
includes two network interface cards (one for the IBM 
PC and one for the STD bus) plus a Z80 CPU2B card 
with 8-K bytes of on-board static RAM and 16-K bytes 
of EPROM. 

The communications protocol used for the system 1s 
implemented on a single very large-scale-integration chip, 
the WD2840, which uses a token-bus protocol similar to 
Arnet but which the company says provides higher data 
throughput and greater noise immunity. The cable inter- 
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face uses dual twisted-pair cables to reduce crosstalk, and 
cable lengths of up to 1,000 ft between nodes are permit- 
ted without repeaters or modems. Over 10,000 ft of cable 
can be included in the system. 

The interface is also compatible with the IBM Corp. 
Cabling System, which is the interconnection standard 
recommended for large installations. 

If ordered as a system, the Network Systems Package 
sells for $1,095; separately, the individual components 
total $1,635. Delivery takes up to four weeks. 

Beal Communications, 11020 Audelia Rd., Suite C101, Dallas, 
Texas 75243. Phone (214) 340-2044 [Circle 364] 


Red LED emits 3,000 mcd, 
consuming just 20 mA 


With a drive current of 20 mA, a red T134 LED emits a 
beam measuring 3,000 millicandela (mcd); at a 1-mA 
drive current, the LEDs put out 100 mcd. The other 
lamps in the ID-3000 series have typical beams measur- 
ing 220, 1,000, and 2,000 mcd at 20 mA. 

Encapsulated in clear, nondiffused packages with nar- 
row viewing angles, the red LEDs use gallium aluminum 
arsenide die and will not wash out in direct sunlight. In 
addition to high-intensity red-light emission, the lamps 
have excellent on/off contrast ratio, fast response time, 





and are capable of pulse operation; they can be driven 
directly from CMOS circuits. 

Available four weeks after ordering, the LEDs range in 
price from 40¢ to $3 each in large quantities. 
International Devices, 5417 E. La Palma Ave., Anaheim, Calif. 
92807. Phone (714) 779-5855 [Circle 373] 


Pressure sensor adjusts 
for temperature on chip 


Featuring a silicon shear-stress strain gauge using a sin- 
gle piezoresistive element, the MPX2050 and MPX2051 
pressure sensors are temperature compensated on chip to 
+1% of full scale from 0° to +85°C and to £2% of full 
scale over the —40°-to-+ 125°C temperature range. With a 
differential pressure range of O to 7.3 |b/in.’, deviation 
from straight-line linearity is less than 40 wV for the 
MPX2050 and less than 100 wV for the MPX2051. 

Because span- and offset-calibration networks are in- 
cluded on the chip, the MPX2050 and MPX2051 are 
completely interchangeable without recalibration. The 
networks are individually laser trimmed. 

Output in millivolts is directly proportional to the 
applied differential pressure from 0 to 7.3 Ib/in.’ and is 
ratiometrically proportional to the input voltage up to 16 
V. Full-scale span is calibrated to 40 1.5 mV with a 
10-V dc supply. 

The transducers are available as basic elements for 
custom packaging or they can be purchased with a 
barbed connection on either the pressure or vacuum 
sides, or on both. As basic elements, the MPX2050 and 
the MPX2051 sell for $32 and $27.90, respectively, each 
in lots of 25 to 99 pieces. Samples are available from 
stock. 


Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, 
[Circle 374] 


Ariz. 85036 
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Films, papers, and chemicals espe- 
cially suited to the manufacture of pc 
boards, as well as other industrial 
applications, are distributed as the 
Image One line. Image One includes 
negative and contact films, direct 
positive films, negative contact pa- 
per, and direct positive paper. 
Among the processing solutions, Re- 
prodol P developer offers high con- 
‘trast and maximum density, and is 
recommended by the manufacturer 
for fine-line negatives when films 
must be developed without agitation. 
Anitec Image Corp., 1 Paragon Dr., Mont- 
vale, N.J. 07645 [Circle reader service 
number 421] 


Heat sinks that give bidirectional 
cooling for leadless chip carriers, the 
series 5101-3 (patent pending) handle 
air flow from any direction. Thus 68- 
lead sockets can be positioned to suit 
the circuit design without regard to 
air-flow direction. Models are avail- 
able in aluminum alloy for Textool 
and in copper for sockets from Rob- 





inson-Nugent and AMP Inc. The de- 
sign of the series 5101-3 combines 
the heat sink and lid into a single 
part, assuring a good match and 
speeding assembly time. Engineers 
can request evaluation samples. 

Aavid Engineering Inc., 1 Kool Path, P.O. 
Box 400, Laconia, N.H. 03247. 
Phone (603) 524-4443 [Circle 422] 
A screen-printable flux for pc 
boards, Xersin 2010S will protect the 
clean copper surfaces on a board for 
at least one year after fabrication, the 
manufacturer says. Boards that have 
been coated can be drilled or 
punched as required, components in- 
serted, and the boards can then be 


wave- or drag-soldered without any 
additional application of flux. Xer- 
sin-soldered boards meet MIL-P- 
28809 contamination tests. Xersin 
2010 preservative-flux is available as 
a liquid, a higher-viscosity liquid, 
and in a formulation that dries in 1 
min at 80°C for high-speed automat- 
ed systems. 

Multicore Solders, Cantiague Rock Rad., 
Westbury, N.Y. 11590. 
Phone (516) 334-7997 [Circle 423] 
Flexible jumper cables consisting of 
copper conductors jacketed with a 
silicone rubber dielectric operate at 
temperatures from —50°C to +260°C. 
Designed for use between pc boards, 
connectors, and subassemblies, these 
jumpers can be provided with from 1 
to 120 discrete conductors, at various 
pitch widths, conductor sizes from 
AWG 18 to 32 (size 28 is standard), 
and twisted or shielded for signal- 
transmission lines. Conductor ends 


can be stripped and tinned to any 
specified length, including differing 





lengths for staggered termination. 
Evaluation samples are available. 

Cicoil Corp., 9100 Independence Ave., 
Chatsworth, Calif. 91311. 
Phone (818) 882-2021 [Circle 426] 
Cho-Therm 1671 thermally conduc- 
tive elastomeric insulators target two 
objectives in the interface between 
power semiconductors and _ heat 
sinks: enhanced flow of heat from 
the component to the metal heat sink 
and electrical isolation of the compo- 


nent. These silicone elastomers are 
filled with a controlled dispersion of 
boron nitride particles and reinforced 
with glass-fiber cloth. They are of- 
fered as a replacement for beryllium 
oxide pads as well as for silicone 
grease in high-performance applica- 
tions. The Cho-Therm 1671 series 
meets MIL-I-45208A standards and 
is available in standard or custom 
shapes and sizes. 

Chomerics Laminates Inc., 77 Dragon Ct., 
Woburn, Mass. 01888. 
Phone (617) 935-4850 [Circle 424] 
An expansion enclosure for Digital 
Equipment Corp.’s Micro 11 and Mi- 
cro VAX systems provides a second 
Q-Bus backplane and card cage with 
8 quad (16 dual) slots, a 360-W pow- 
er supply to support additional con- 
trollers, and mounting hardware for 
544- or 8-in. internal peripherals. A 
pair of Q-bus expander modules, 
provide high-speed data paths be- 
tween the system enclosure and the 
expansion enclosure. The expansion 
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enclosure can also be used with other 
DEC Q-bus systems. 

Dyna Five Corp., 12040 Western Ave., 
Garden Grove, Calif. 92641. 
Phone (714) 898-6886 [Circle 431] 
Cermet conductor pastes for solar 
cells are offered in two series. No. 
590 is designed for the back elec- 
trode of a silicon solar cell; 1t can be 
supplied in Al- or B-doped versions. 
No. 595 is for front electrodes in n- 
type silicon solar cells; there is a tita- 
nium-doped version for p-types. 
Electro-Science Laboratories Inc., 2211 
Sherman Ave., P.O. Box 596, Pennsauken, 
N.J. 08110. 


Phone (609) 663-7777 [Circle 427] 
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COLCOAT 515 


[STOPS 


Electrostatic 
DFTaatele (= 


Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 


perfect protection it affords. The incidence of — 


rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your Customers want. 


~ 
COLCOAT CO., LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 


Circle 78 on reader service card 
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Special Report: 
April 8 


Surface Mountable 
Components 


Now that component placement ma- 
chines and special soldering systems are 
available, only one roadblock still exists in 
the burgeoning SMD field—surface 
mountable components. 

This Special Report will tell what’s 
available, what's missing, what’s coming 
in surface mountable resistors, capaci- 
tors, inductors, switches, relays, sockets, 
connectors and others. 

It will include companies such as 
Philips SMD Technology Service Center, 
Allen Bradly, Kyocera, Amp, Burndy, 
Berg, Panasonic, 11, Moto, National 
Semi, Signetics, AVX, Murata Erie, Mep- 
co-Electra, Rohm, Kemet, Sprague, 
Harris Semi and others. 


Issue Date: 
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Faulty tests, not chips, says TI 


To the editor: In the article “DOD 
Vexes IC Makers,” [Electronics Week, 
Feb. 4, 1985, p. 63], we feel you 
omitted some important facts about 
us in the table on page 71. 

At the end of August 1984, TI 
voluntarily stopped shipping chip 
types that were put through ques- 
tionable test programs. After we told 
the Defense Department what we 
had found, they ordered the services 
to stop accepting equipment contain- 
ing any of 6,334 device types, includ- 
ing 1,829 standard SNJ types. 

Recently, the DOD okayed all the 
SNJ devices plus 788 of the SCD 
types for use in military equipment. 
This confirms our earlier position 
that the quality and reliability of the 
products were not in question—only 
the details of the test procedures. 

Norman P. Neureiter 

Vice president, Corporate staff 
Texas Instruments Inc. 
Dallas, Texas 


A ways to grow, says PTT 


To the editor: The article “Italians 
Hope Neighbors Will Buy Their 
Gear” [ElectronicsWeek, Dec. 17, 
1984, p. 34] left us puzzled. 

Paris’s present system, with 6,500 
subscribers and a capacity of 10,000, 
is not yet saturated as the article 
claims. Also, Radiocom 2000, which 
goes into service this September, will 
have a capacity of 200,000 mobile- 
radio subscribers by 1990. [Editor’s 
note—S.A. Matra Radiocommunica- 
tions also sent a letter to the editor 
in which they describe Radiocom 
2000 as “a modular system fitting 
every capacity from 500 to 500,000 
subscribers.”’] 

PTT, Direction des Radiocom- 

munications avec les Mobiles 
Paris, France 


Author’s reply 


Among other sources, I talked to the 
chief engineer of the PTT’s Cellular 
Radiotelephone delegation as well as 
a high-level engineer at the PTT’s 
research organization, the CNET. 
Figures on mobile subscriptions giv- 
en by these sources varied considera- 





bly; the figures I gave were the ones 
that were most often cited during my 
research.—Robert T. Gallagher 


Sandia’s defense 


To the editor: This is in reply to 
your recent article (“Watchdog Raps 
Sandia,” ElectronicsWeek, Feb. 4, 
1985, p. 15]. 

The proposed (and approved) radi- 
ation-hardened integrated-circuit 
(RHIC) facility is a $41 million facil- 
ity. No facilities beyond this funding 
level have been proposed to the De- 
partment of Energy. The $200 mil- 
lion figure quoted by the Inspector 
General was based on misinterpreta- 
tion of our long-range plans. 

Bob Lee Gregory 

Director, Microelectronics 
Sandia National Laboratories 
Albuquerque, New Mexico 


Clearing credits 


To the editor: As subjects of the arti- 
cle “Laser Lights the Way to Fast 
GaAs IC Tests” [ElectronicsWeek, 
Jan. 1, 1985, p. 23], we’d like to 
clarify the various contributions oth- 
ers have made to this work. 

Our technique is closely related to 
work first done at the University of 
Rochester by Gerard Mourou and 
Janis Valdmanis. While employed at 
the Hewlett-Packard Co., we along 
with Peter Cross adapted the Roch- 
ester technique to the problem of 
testing an ultra-fast photodiode. 

Our new technique required new 
laser technology. We then collaborat- 
ed with Jim Kafka and Tom Baer of 
Spectra-Physics. 

David M. Bloom 

Associate Professor of Electrical 

Engineering 
Stanford University 
Stanford, Calif. 


Editor’s note: In another letter, Ge- 
rard Mourou of the University of 
Rochester adds the following informa- 
tion: In collaboration with the group 
of G. Whinnery at Berkeley, we 
studied the propagation of electrical 
pulses built on electro-optic materi- 
als. Recently, K.P. Cheung, et ai., 
used this property to look at Ceren- 
kov radiation. 
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POSITIONS VACANT 





Murkett Associates — Technical Mgmt 
placement with national affiliates-fee paid 
Box 527, Montgomery, AL 36101. 





POSITIONS WANTED 





Marketing Engineer or liaison position (US- 
based) for Pacific Basin/Japan area for 
Japanese or US semicon co. 1’ yrs. experi- 
~ ence, MBA. PW-1663, Electronics Week. 


Electronics/R&D Engineer — Micro- 
processor based product design and assem- 
bly language programming. Project rates. 
Mr. Masel (718) 476-1516 (N.Y.) 


HOT LINE 


To place your 










recruitment message 


in 
Electronics Week 


call Pat Clyne 
or Jim Corcoran 


at 


212/512-2983 


TO ANSWER BOX 


NUMBER ADS 


Address separate’ en- 
velopes (smaller than 11” x 
5” for each reply to: 


Box Number (As indicated) 
Electronics Week 
Box 900, NY 10020 
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Editorial 


FCC APPROVAL OF ACSSB 


IS A YES FOR PROGRESS 





ederal regulatory agencies are easy targets 
for criticism. Their decisions very often 
appear to reflect not so much what 1s good for 
the people, whom they ostensibly represent, 
but the entrenched interests of the industries 
they are sworn to regulate. That’s why the 
decision of the Federal Communications Com- 
mission in the matter of amplitude-compan- 
dored single sideband (ACSSB) 1s as pleasant- 
ly surprising as it is welcome. 

The ruling [ElectronicsWeek, March 11, 
1985, p. 13] is sensible, logical, and good for 
both the industry and its customers. It is also 
a major victory for the backers of narrowband 
technologies. The FCC decided to permit oper- 
ators of land mobile communications to use 
ACSSB technology to convert their FM as- 
signments to 5-kHz narrowband channels. The 
commission’s old policy served to stunt the 
development of such systems by effectively dis- 
couraging investment in them: the only lh- 
censes that it would hand out were temporary 
or developmental ones. 

As we pointed out last fall [Electronics- 
Week, Sept. 17, 1984, p. 116], failure by the 
FCC to deregulate SSB technology would have 
been followed by demands from the land mo- 
bile community for new frequency assigments. 
That, in turn, would have meant building new 
equipment to operate at those frequencies, a 
disservice to the market. 

The Electronic Industries Association lined 
up on the wrong side of the question when the 
Land Mobile Section of its Telecommunica- 
tions Group professed itself “unable to quanti- 
fy potential spectrum savings from ACSSB on 
the plan proposed by the commission.”’ That 
view is not surprising, considering the two 
companies that dominate the Land Mobile 
Section. Neither Motorola Inc. nor General 
Electric Co. has made a substantial investment 
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in single-sideband technology such as ACSSB, 
and both pressured the FCC not to authorize 
use of ACSSB systems. Thus, if their custom- 
ers were free to replace FM equipment with 
more spectrally efficient single-sideband sys- 
tems, those two firms would find themselves 
trailing far behind in the market. 

Of course, users might not choose to replace 
existing FM transmitters and radios with 
ACSSB gear right away. But to the extent that 
the technology would allow them to create 
more channels and increase capacity as well as 
revenues, there will be an incentive to switch. 
Over the long run, then, the prospects seem 
bright indeed for manufacturers of ACSSB 
equipment. 


he FCC deserves kudos on two counts. 

First, it has resisted the pressure to take 
the easy way out and preserve the status quo. 
Second, it has implicitly recognized the impor- 
tance to the market of ACSSB technology and 
assumed an active role in encouraging its 
adoption. Furthermore, the FCC ruling has 
opened a market that previously was being 
pursued only by two large companies—Motor- 
ola and General Electric. 

Now, many more companies, particularly 
those that have made a living by producing 
FM equipment, will get in the act. And that 
competition, in turn, should encourage innova- 
tion, lead to better and more efficient equip- 
ment, and lower prices. 

With the free rein it has received from the 
FCC, single sideband can develop unfettered 
into an important and legitimate market. And 
that development should be nothing but en- 
couraging to companies large and small. In 
this case at least, winners outnumber losers by 
a very wide margin, and that is what all FCC 
decisions should be about. 
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your program steps so you can make 
easy modifications as you go along. 

The keys are readable and large 
enough for your fingers. The guide 
book is a quick study. And at $69.95 
suggested retail, the price is easy. So 
instead of spending extra time on 
routine calculations that won’t get 
you noticed, promote yourself with 
the TI-66 programmable 
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